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STERN FRAME AND BRACKET FOR ONE OF THE TWO 25-KNOT CUNARD TURBINE STEAMERS NOW IN COURSE OF CONSTRUCTION.—{See page 458.] 


These castings, the largest of their kind ever made, weigh over 100 tons. 

























































































NTE 


Ah a A Re a Re Ga SE ay EY, 


me 















434 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 


MUNN & CO., - - Editors and Proprietors 


Published Weekly at 
No. 361 Broadway, New York 


TERMS TU SUBSCRIBERS 


One copy. one year for the United States. Canada. or Mexiwo $3.00 
One copy, one year, to any foreign country. postage prepaid. £0 ite. od. 4.00 


THE SCIENTIFIC AMEKIVAN PUBLICATIONS. 


entific American (Established 154) $3.0 a year 
tite American Supplement ( Mstablished 176) YT) - 
American Homes and Gardens eves aw 
Beientific American Export Kdition (Kstablisied isi) Be) 
The combined cubeqription rates and rates to foreign countries will 
be iy ange upon applicatk 
Remit by postal or express money order. or m4 pens draft or check. 
MUNN & CU., %) Broadway. New York. 











NEW YORK, SATU RDAY, DECEMBER + 2, 1905. 








The Editor ie eiways gind to receive for e xamination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will reeeivespecial attention. Accepted articles will be paid for 
at yeguiar space rates. 


“FESTINA LENTE.” 

If we were a people much given to the use of her- 
aldic forms and phrases, the Screntiric AMERICAN 
would suggest that the classic saying of Augustus 
Cesar, “Festina lente’ (Make haste slowly) should be 
edopted as the motto for the Panama Canal. Never, 
surely, did the early history of a great undertaking 
illustrate, in the sequence of its events, the necessity 
foy the exercise of patient investigation and the avoid- 
ance of precipitate haste, so clearly as have the past 
few months of the history of the Panama Canal. 

Particularly is this true of the present premature 
discussion of the forthcoming report of the, Board of 
Consulting Engineers, appointed by the President to 
determine what is the best type of canal to construct 
at the Isthmus. This Board is composed of the world’s 
most eminent authorities in the particular class of 
evgineering problems. that will be involved in the con- 
atruetion of the canal,.and they represent the full 
knowledge and ripe wisdom of America and Europe 
in work of this character. The professional reputation 
of these gentlemen is such as to make it certain that 
their opinion, as thus rendered, will be given abso- 
lutely without personal prejudice, and .entirely upon 
the facts. We take it, therefore, that whatever the 
Board of Consulting Engineers may recommend as the 
best type of canal to be built, judged from the stand- 
point of the engineer, must be accepted by Congress 
as the best—unleas, indeed, the nation is to stultify 
itself in the eyes of the engineering world. The re- 
port has not yet been made public, and cannot be 
for some time to come, at least in its entirety; and at 
the present-writing nothing is certainly known beyond 
the bare fact that the decision, by a majority of eight 
to five, will be given in favor of a sea-level canal. 

In view of these facts, we think that it is extremely 
unfortunate that the press of the country should have 
been fairly inundated with dispatches from Washing- 
ton, which not only claim to represent the attitude of 
individual members of the Board of Consulting Engi- 
neers, but also have gone so far as to state that the 
President himself views the results that have been 
reached, or are likely to be reached, by the Board, 
with “great disappointment.” 

The Screntivi American has the very best author- 
ity for stating that, outside of the simple fact that 
the Board voted eight to five in favor of a sea-level 
canal, the whole of these dispatches, with their pro- 
feased statements of facts And opinions, and repre- 
sentations of the attitude of government officials, from 
the President down, are absolutely and of necessity 
without a basis of fact. Surely the least that the 
press and the public can do at the present juncture is 
to await with some measure of dignified restraint the 
arinouncement by the President himself of the findings 


of his Board. When these are given out, and not until 
then, will it be possible intelligently to criticise the 
arguments that are set forth in favor of a sea-level 
eanal. 

Speaking broadly, however, and without any refer- 


ence to the pending report, we would suggest that in 
all the leng discussion which will follow its publica- 
tion, whether in Congress, by the daily press, by the 
technical journals, or even upon the lecture platform, 
it would be well to bear in mind the motto.that is 
written at the head of this article. Let the nation 
remember that, although the extra one hundred mil- 
liows of dollars and the few extra years of time that 
a séa-level canal may cost, may seem large in our day 
and ‘generation—ten, fifty, one hundred years hence, 
this little question of time and cost will be forgotten 
by & ‘p0sterify that fs reaping the inestimable benefits 
of an unhindered waterway from ocean to ocean. 

We are committed to a task, so stupendous both 
in itself and in its future commercial and political 
significance, that if we are to judge it rightly, we 
need to readjust our sense of proportion. To obtain 
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a true point of view, we must take our stand among 
the future “forty centuries” ‘that will “look down 
upon” our completed work. We must build for all 
time. 

To a nation that can scatter an annual largess of 
one hundred and forty million dollars in pensions for 
a war fought out nearly half a century ago, the ques- 
tion of time and cost in the construction of an Isth- 
mian canal should seem—so we get the best—to be the 
last consideration 
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ADMIRAL PRINCE LOUIS OF BATTENBERG ON SPEED 
IN WARSHIPS. 

In the course of an interview of the Naval Editor 
of this journal with Prince Louis of Battenberg, Ad- 
miral in command of the visiting British squadron, 
the convegsation turned naturally to the subject of 
speed in warships—for the distinguishing characteris- 
tic of this squadron is the unprecedentedly high aver- 
age speed of over 24 knots an hour, with which every 
one of the six ships is ready to respond, should the 
Admiral call for it. Twenty-four knots an hour is 
a speed which hitherto has been attained only by 
cruisers of the protected or unprotected type, and the 
number of these could be counted on the fingers of 
one hand. That these cruisers of the armored type 
should be capable of responding to a call for 24 knots 
is due to the fact that every effort is made to main- 
tain the motive power in such a high state of efficiency, 
as to enable the ships, when the forced draft is turned 
on, to develop the same horse-power and show the 
same speed as were secured on the contract trial. In 
accordance with a regulation of the British navy, the 
ships in commission are required, once every quarter, 
to undergo a 24-hour speed trial, the first eight hours 
of which is done with the full power, and the remain- 
ing sixteen hours at three-fifths power. 

Such a regulation naturally begets a desire on the 
part of the engine room and boiler room staff to equal, 
and, if possible, surpass the original contract per- 
formance; and that this can be done has been proved 
in the case of this armored squadron, and particularly 
of the Admiral’s flagship, the “Drake.” 

Prince Louis informs us that the last 24-hour trial 
was carried out on the recent run of his squadron 
from Halifax to Annapolis. On the trial with full 
power, ‘the “Drake” maintained for the first eight 
hours an average speed of 24.25 knots an hour, with 
an average indicated horse-power of 31,061, and a 
consumption of coal (of indifferent quality) of 2.2 
pounds per horse-power per hour. The forced draft 
was then shut off, and for the following sixteen hours 
the “Drake” maintained an average speed at three- 
fifths power of slightly over 21 knots an hour. The 
full significance .of this performance will be appreci- 
ated by naval men, when it is borne in mind that the 
“Drake,” with full -coal bunkers, was drawing 27% 
feet, or 114 feet more than her normal draft of 26 feet, 
on which her original contract trial took place. More- 
over, it is six months since she was last in drydock 
for cleaning. 

The great speed of the “Drake” naturally led to 
the question being asked as to whether, in the suppos- 
ititious and altogether unlikely event of hostilities, if 
the “Drake” were to sight one of the fastest merchant 
liners, such as the “Deutschland” or the “Kaiser Wil- 
helm II.,” both of 2314 knots speed, she would be capa- 
ble of overtaking and capturing her. Prince Louis 
considers that this would be largely a question of the 
relative ability of the boiler room force on the war- 
ship and the converted cruiser to endure for a lengthy 
period the intense strain incidental to driving the 
vessels at the highest possible speed. If she had a 
sufficiently long start, the merchant vessel, because of 
her large reserve of firemen, and her superior staying 
powers, migh* be able eventually to draw away. The 
result, however, would be determined somewhat by 
conditions of sea and weather, and on a clear day the 
“Drake,” with her advantage of three-quarters of a 
knot of speed, should be able, in 2 calm to moderate 
sea, to draw up within range, and wing her quarry 
with her 9.2-inch forward rifle. 

Although Prince Louis believes in the gre.* advan- 
tage conferred on *n armored cruiser squadron by the 
possession of superior speed, he is of the opinion that 
the speed given to a battleship should under no cir- 
cumstances be raised above that critical point at 
which, on a given displacement, it would become 
necessary to sacrifice either the armament or the 
armor, in order to accommodate the great engine and 
boiler weights that would be necessary to secure that 
speed. The battleship, heavily gunned and heavily 
armored, is the central fact about which the other 
elements that go to make up a navy are grouped; and 
to which they are, after all, merely accessory and sub- 
ordinate. The outer s¢reen of scouts and the finer 
sereen of armored cruisers may be considered as hav- 
ing fulfilled their primary function, if they succeed 
in locating each other’s battleship squadrons and 
bringing them together to fight out the battle of big 
gun against heavy armor. When the battleships are ; 
once engaged, it will be found (always supposing, of 
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course, that the personnel is of equal efficiency) that 
the ships which carry the most powerful guns and the 
heaviest armor will survive as victors. Prince Loujg 
considers that in the present day, when the-speed of 
battleships has risen to the high average of 18 knots, 
the possession of one or two knots higher speed by one 
of two contending fleets will not offer such'a great 
tactical advantage as is commonly supposed. This is 
particularly true in these days of long-range fighting, 
when, as in the late war, engagements may open at a 
range of as great as seven miles, and be carried on for 
hours, at ranges of four and five miles. For at such 
distances it would take a considerable time for a differ- 
ence of a knot in speed to have any material effect 
upon the tactical movements of the two fleets. 

And after all is said and done, it must be admitteg 
that recent events seem to show that the possession of 
the “speed gage” is determined, not so much in the 
designer's office, as it is by the efficiency of the per. 
sonnel when the ship has been placed in commission, 
A highly-trained boiler and engine room force, cop- 
trolled by a staff of ambitious and painstaking engi- 
neers, on the one hand, as contrasted with careless 
and indifferent methods on the other, may easily trans- 
pose the “paper” speeds of two contending warships, 
So that after Admiralty Boards and Boards on Con- 
struction have determined what speed a ship shall 
have credited to her, her actual speed on the high 
seas will depend upon the day-by-day efficiency of the 
engineer force. 





eae ee A ae 
ELECTRIC MINING IN CALIFORNIA. 

Electricity for operating mining machinery has 
reached a high stage of development in Nevada County, 
and it is natural that it should typify the progress that 
California is making in harnessing its mountain 
streams and utilizing this power for industrial and 
commercial purposes. It is not that electricity is dis- 
placing hydraulic and steam power in the old mines so 
much as it is that it is opening up new mines that 
were considered inaccessible and reawakening aban- 
doned mines that could not be operated profitably with 
steam power. The cost of getting coal up to the mines 
was in some cases so great that nothing but the rich- 
est returns in minerals could make any profits for 
the company. Before the advent of electricity in the 
California mining fields there had been developed ideal 
systems of water and pipe lines and in Nevada County 
many of these systems are in use to-day. In spite 
of this, electricity has achieved remarkable results. 

The reasons are not far to seek. The mines locat- 
ed above what ‘is called the water line could not be 
worked, nor could many abandoned mines, which 
were known to be moderately rich in ‘ore, but that 
cost too much to work with steam generated from coal. 
The fuel had to be transported many miles over rough, 
mountainous country, and its cost at the mouth of 
the mines often averaged ten and more dollars per ton. 

With her fine system of hydraulic generation of elec- 
tricity in the Sierra Mountains, California leads all 
other States in the cheap distribution of electric power. 
Gold mines all along the route of her long-distance 
transmission lines have been converted into active 
scenes of mining. Lateral lines of transmission run in 
all directions, and some of these extend upward of 
twenty and thirty miles from the main route, So great 
has grown the demand for electricity for mining pur- 
poses that the supply of power for the Pacific coast 
end of the transmission lines is seriously menaced. 
The application for electricity for new mines increases 
with each month, and several new mines call for elec- 
tricity every few weeks. 

The water power of California is thus its most pre 
cious heritage. So important is this considered that its 
distribution has been developed into a system that 
makes both miners and’ farmers dependent upon it. 
The location of a mine or farm is therefore the impor- 
tant consideration in opening and working it. Water 
is sold and distributed at so much per miner’s inch 
throughout the State. This appears on the surface a 
very equitable system, and it was, before hydraulic 
power was introduced for generating electricity. The 
sale of the miner’s inch of water has no bearing what- 
ever upon the head of the water. One farmer or miner 
pays the same for the water as another who is located 
100 or more feet lower down in the valley. As each inch 
used had to be paid for, it was not considered necessary 
to'take into consideration the pressure of the water. 

This condition of affairs has created some peculiar 
results. The miner or farmer who uses the water in the 
higher altitudes loses a power which another some 
hundred feet below can convert into electric power for 
mine purposes. There are a number of instances where 
one mine develops something like 0.19 horse-power for 
each miner’s inch of water, and another 500 feet lower 
down: securés 1:19 horse-power at the same cost for 
the water. We find, therefore, that the generation of 
electricity on a large scale in the lower valleys is more 
economical than in small units near the camps higher 
up. Most of the power-house companies can transmit 
electric current to the higher camps at less cost tham 
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the latter can generate it, no matter how efficient the 
water-wheels and motors may be. 


In Nevada County there is nearly 5,000 electric horse- 
power used fer mine operation. The power house on 
the South Yuba supplies most of the mines with its 
electricity, but individual companies and groups of 
mines have organized in the last year to develop their 
own electric current. There are a number of streams 
in the mountains which have a head varying from 300 
to 800, and the harnessing of these assures permanent 


cheap power for the mines. On the South Yuba there 
are two 600-horse-power plants working under 800 feet 
head, and the current is used almost entirely for mine 
purposes. The original machines in this region, con- 
sisting of two 330-kilowatt motors, are stili in active 
operation, one working at 190 feet head, and the other 


at 800 feet. 

In Grass Valley there is one mil] that is driven en- 
tirely by electric synchronous motors. There are forty 
stamps and sixteen concentrators operated there, and 


the current is transmitted from the distant power house 
and sold by meter. It has been found that electricity 
operates a quartz mill cheaper than any other power. 

There are some rather anomalous conditions to be 
found in Nevada County where electricity has displaced 
steam. All the mining machinery was formerly driven 
by steam, and the work of displacing steam was slow. 
In order to save the old machinery the engineers 
adopted many peculiar devices. But electricity has tri- 
umphed, and steam is practically abolished owing to the 
high cost of fuel. The direct-current motors are used 
for pumping in connection with compressed air, and 
also in a more limited way for driving drills. It is 
doubtful if compressed air for driving drills, pumps, 
and a few other machines will be displaced by the elec- 
tric motor. In drilling with compressed air it has 
been found that the exhaust air proves of great value 
in ventilation. Electric drilling cannot offer such ad- 
vantages unless worked in combination with a system 
of electric fans. While electricity is used for driving 
the compressors, working the mine house hoists and 
operating pumps, it has so far made little progress in 
drilling. Electrically-driven mine pumps have proved 
popular and profitable in this region, and two new 
ones are being installed, one at the 700-foot level and 
another at the 1,000-foot level. The success and profits 
of these new large pumps will naturally influence the 
construction of others, for mining companies are quick 
to note the practical advantages of any new departure. 

In the matter of ventilation by exhaust fans, the mines 
are still inadequately supplied, but.their introduction 
is being steadily pushed. Estimating current at ten 
cents per kilowatt-hour, the cost of exhausting 1,000,000 
eubic feet of air by the slow-speed blower has been 
found to average 44.2 cents, and by the high-speed 
blower only 17.2 cents. The installation of the latter in 
preference to the former is therefore an assured fact, 
and a number of 20 horse-power motors are used for 
driving fans from six to nine feet in diameter. 
et 0 

HOW MUCH DOES THE UNIVERSE WEIGH ? 
BY PROF. EDGAR L. LARKIN, 

The laws of attraction, motion, and centrifugal ten- 
dency are known in every detail, and with great accur- 
acy. Three centuries of mathematical investigation 
revealed all their mysteries. The attractions and mo- 
tions in this note are those in free space, between the 
distant stars. When one cosmical body is seen revolv- 
ing around another, as sun about sun, or planets around 
suns, the combined mass of both may be easily deter- 
mined, if the distance of the earth from the flying 
bodies is known. For the quantity of matter required 
to exert attraction sufficient to impart any velocity to 
any body at any distance is known to mathematicians. 
Thus, suppose the sidereal structure to have a boun- 
dary, and that its distance from the earth is known. 
Imagine a body entirely outside, to be in motion, fall- 
ing toward its center of gravity, then if the speed and 
distance of the falling body could be discovered, the 
entire universe can be “weighed,” that is, the quantity 
of matter it contains is capable of computation. Or, 
if the location of the center of gravity of the stellar 
hosts could be detected, and a sun should happen to be 
flying through it, then, again, the mass of all the stars 
could be found, if the speed of the moving sun and its 
distance from us were known. , 

All suns are in motion; it is impossible for one to 
remain at rest. If one is coming toward the earth on 
a straight line, or receding, the spectroscope—that 
marvel of all ages, and one of the most powerful en- 
gines in the hand of man for the conquest of the uni- 
verse—tells its velocity of approach or recession, If a 
sun is flying through waste places in space, in a direc- 
tion at right angles to a line drawn to it from the 
earth; its motion can at once be measured with a tele- 
scope and micrometer. And if the directions of stellar 
motions make angles with this line, the motion can be 
resolved into component parts by the usual formulas. 

Careful research has long been made on the star 
No. 1830 in the catalogue of Groombridge. It moves 
with an angular velocity of seven seconds of arc per 
annum. There are 1,296,000 seconds in every circle, 
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which divided by 7, equais 185,000, or the number of 
years required to traverse the circumference of the 
celestial vault. The distance of this star is not known 
with accuracy. Some catalogues omit its parallax, 
others say 0.1 sec, and another 0.13 sec. If exactly 
0.1 sec., its distance from the earth would come out 
2,062,650 times greater than that of the sun, or 192 
trillion miles. So it will be taken at 200 trillion; for 
calling it 190 or 210 will not make an error in the 
result greater than an infinitesimal of the first order. 
And with a distance of 200 trillion miles, and a period 
of revolution of 185,000 years, the terrific orbital ve- 
locity of 200 miles per second appears. This is abso- 
lutely overwhelming even to the trained minds of 
those accustomed to revel in great numbers. The ob- 
ject now sought is to find the quantity of matter with- 
in a sphere having the diameter of this mighty orbit, 
400 trillion miles. Perhaps the simplest way to get 
at this is to find the centrifugal tendency set up by 
this orbital speed. If the star moves on a circular or- 
bit, this tendency equals the attraction of all the mat- 
ter within. The same is true of an ellipse with the 
proper modifications for eccentricity. Tie a cord to a 
stone, and whirl it around the hand. The pull on 
the string is centrifugal tendency, and is equal to the 
square of the velocity of the stone, divided by the 
length of the string from the hand to the stone. And 
200 squared equals 40,000, which divided by 200 tril- 
lion gives a quotient of one-five-billionth. 

That is, the centrifugal tendency is equal to an ac- 
celeration of the one-five-billionth part of a mile per 
second. This is cleared by saying that if the star 
could come to an absolute rest, then it would instantly 
start to fall toward the center of gravity of all the 
matter inside of a sphere having a diameter equal to 
that of its orbit. And at the exact end of the first 
second of its fall, it would be falling with a velocity 
of one five-billionth of a mile per second. The fall 
would be due to gravity; but as it does not approach 
the center, but keeps on its orbit, the centrifugal ten- 
dency exactly balances the attraction. Thus in this 
roundabout way, the force of gravity exerted by the 
matter acting on the star is found. So far, no idea is 
had of the quantity of matter able to impart this ve- 
locity to a falling body 200 trillion miles from its cen- 
ter of mass. It is possible to approach the problem by 
comparing this force and distance with a body whose 
attraction and distance are known. Suppose our sun 
is selected for trial. Take a stone to within one mile 
or so of the sun and drop it. At the end of the first 
second, it will be falling with a velocity of seventeen 
hundredths of a mile per second. This is the well- 
known velocity potential of the sun, and is called, for 
short, “solar gravity.” Now it must be found how 
fast the stone would be falling at the end of the first 
second, if taken to a distance of 200 trillion miles and 
let fall. Gravity varies inversely as the square of the 
distance. So the 0.17 of a mile divided by the square 
of the distance to 1830 Groombridge will give the de- 
sired quantity. But it would never do to divide the 
0.17 by 200 trillion squared, but by the square of its 
ratio to the radius of the sun, which call 400,000 miles. 

This is not obscure, for a stone falling on the sun’s 
surface is 400,000 or more miles from the center. This 
is equal to one (1). To find the ratio, divide 200 
trillion by 400,000. The quotient is five hundred mil- 
lion, whose square is 25 quintillion. Now everything 
is ready to find the mass of matter within the orbit 
of the star. For 0.17 divided by 25 quintillion, equals 
0.00000000000000000068 of a mile per second velocity 
the mass of the sun could impart to a falling body at 
the end of the first second of its fall, at a distance of 
200 trillion miles. But one five-billionth is enormous- 
ly greater than this minute decimal. By actually di- 
viding the greater by the less the appalling quotient 
of three hundred million is obtained, that is, there 
must be 300,000,000 times more matter acting on the 
star than is contained in our sun! And the sun con- 
tains 333,000 times more matter than is contained in 
our little world—our earth. 

All these results are based upon-the theory that the 
rapid star is moving around our sun in a regular 
orbit, and on the further hypothesis that no other 
matter exists. There is an untold quantity of matter 
in countless suns farther away, by far, than 1830 
Groombridge, And it is not known whether the wan- 
dering sun is moving oma circular, or elliptical orbit, 
or on a straight line. But if on a straight line, the 
consequence is, that the 300,000,000 suns sink and 
wane away into the abyss of insignificance. See my 
article, “Velocity Potential of the Universe,” Scren- 
TIFIC AMERICAN, February 18, 1905. It was there shown 
that if this star is moving on a straight line, and if it 
has been falling “forever,” that is, having fallen from 
an “infinite” distance, and is now near the center of 
the sidereal universe, then the quantity of matter re- 
quired to impart this colossal speed is thirty-two 
billion times that now contained in our modest sun. 
And how does a mere 300,000,000 compare with 32 bil- 
lion? This computation is grounded on the hypothesis 
that the universe has a finite diameter of such length 
that light moving with the known velocity of 186,000 


miles per second, requires 30,000 years to traverse it. 
But it matters little whether the edifice of stars is 
larger or smaller than this, the astounding fact is 
here—the star is moving with this frightful speed. 
And this motion has a mighty cause equal to the occa- 
sion. The quantity of matter capable of exerting this 
intensity of attraction is so far beyond the powers of 
mind, that there is no use beginning to think about it. 
Only one hundred million suns appear on the photo- 
graphs of the entire celestial vault. Therefore, the 
visible universe is so utterly insignificant in compari- 
son with the invisible that mathematicians are over- 
whelmed. 





SCIENCE NOTES. 


The International Aerostatic Commission has been 
holding its meetings at Paris, and these were closed 
during October. An important part of the work of 
the commission has been in forming a union among all 
the countries which are represented on the present 
occasion. This union will bear the name of Interna- 
tional Federation of Aero Clubs and will have its 
headquarters along with the commission. At the re- 
cent meetings a series of international rules were 
adopted which had been drawn up by the Aero Club of 
France. But the regulations concerning the airships 
have been reserved for a future time, The next meet- 
ing of the International Commission will take place at 
Berlin in 1906. 


The Governor-General of Egypt has promulgated an 
ordinance by which the government exercises its right 
of possession of any archeological remains and antiqui- 
ties discovered in the Soudah, comprising buildings, 
monuments, remains, or objects of whatever age or 
people, which are illustrative of arts and sciences, in- 
dustries, religion, history, letters, and customs, and 
that were built, made, or produced in the Soudan, or 
brought thereto prior to the year 1873 of the Gregorian 
calendar. Although the law is limited to the year 
1873, the Governor-General is further empowered to 
declare right of possession to any object whatsoever 
in, or attached to, the soil after that year. This de- 
cree will deal the deathblow to the Egyptian “faker” 
and his nefarious traffic in coins, papyri, and other 
spurious antiquities, in the sale of which he plies a 
thriving trade during the winter season among the 
credulous tourists. 


A very convenient process of obtaining a dilute solu- 
tion of hydroxyl] has been described by Dr. J. F. Jau- 
bert, an eminent chemist of Paris, who is already 
known for his preparation of “oxylith,” by which 
oxygen gas is formed from water. The present pro- 
cess originated by observing the action of borie acid 
upon peroxide of sodium. If we pour a powder formed 
of a ‘proper mixture of boric acid and peroxide of 
sodium into water; the powder begins to dissolve, but 
after a certain time a crystalline deposit is formed 
which seems to correspond to the formula B,O,Na, 4- 
10H,O. This body gives hydroxyl by simply dissolving 
it in water, according to the reaction B,O,Na, + 
H,O = B,O,Na, + H,0,. The solution keeps well with- 
out decomposing rapidly. After a month it still keeps 
56 per cent of the original active oxygen. M. Jaubert 
calls the crystalline substance which is thus isolated 
by the name of perborar. When recrystallized for a 
number of times it forms crystals which contain an 
increasing quantity of active oxygen, and we find thus 
another compound, BO,Na + 4H,0, known as per- 
borate. It keeps indefinitely when dry, and gives 
hydroxyl by simply dissolving it in water, but this 
solution is alkaline, and it must be prepared just 
when it is needed. The perborate has antiseptic prop- 
erties, and can be used in surgery. 


Some interesting researches in the treatment of 
rabies by the rays of radium have been made by two 
Italian savants, Tizzoni and Bongiovanni. In some 
cases they act upon the virus itself, and in others upon 
the animals. By exposing the virus to the radium 
rays it is rapidly transformed into a very active vac- 
cine. The exposure varies from four to thirty-six 
hours. When a drop of the vaccine is injected into 
the animal's eye, he is found to be protected against 
the inoculation with a dog’s virus such as readily 
killed the other animals. As to animals which were 
already under the influence of the virus, the seances 
of radiotherapy (one hour each) must be commenced 
at least ten hours after inoculation. But by a power- 
ful sample of radium, and a series of exposures of sev- 
eral hours for six days, they find that they can save 
animals even forty-eight or one hundred hours after 
inoculation, while the animals used for a check on the 
method all died. Especially striking are the expert- 
ments with the rabbit, where it succumbs rapidly to 
the virus. Under the radium treatment we see the 
nervous phenomena retrocede and the fever diminish, 
with a gain in weight. The effects thus disappear in 
one case, while with a second animal, untreated, they 
go on tnereasing at the same time and soon end in 
death. This new application of radium will no doubt 
prove valuable. 
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THE PHOTOBIOGRAPHY OF A CHIMNEY. 
BY EDGAR MELA 
highest chimney in America has been 
Heller & Merz Company's piant at the 
350 feet 


The second 
completed for 
foot of Hamburg Place, Newark, N. J It is 
high, just 15 feet less than the stack of the Orford Cop- 
per Company at Bayonne, N. J., but it is said to be a 
far finer 
work. As its cost would seem 


plece of structural 
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To build it 
510 tons; ten cars 


high. were required 
seventeen cars of crushed stone, or 
of 30 tons each of sand, and 4,000 bags of Portland 
was finished on May 23 
of this year, having taken just three weeks to con- 
The first brick was laid May 31, and the last 
The chimney itself is of the best pale 


concrete, is 10 feet 


cement The concrete base 


struct 
September 18 


DECEMBER 2, 1905, 
ruption, scaffolding being used by the laborers. There 
was only one mishap, a brick falling from the 210-foot 
level, hitting the ground, and on bouncing, striking a 
workman, whose arm it broke. 

As it stands to-day, the chimney is 27% feet in 
diameter at the bottom, the interior measurement being 
20 feet, and 9 feet 10% inches at the top, with an in- 

side diameter of 8 feet. It is 








$35,000, or $100 


height-——it is as 


to indicate 
per foot of 
compiete as the best of ma 
terial and labor could make 
it. Aside from these features, 
it is an engineering feat of 
no mean proportions, for it is 
built on the treacherous salt 
meadows just to the east of 
Newark, and this despite its 
weight of 3,000,000 pounds 
The building of this stack 
has pleased the lower portion 
of Newark, not 
it promises to remove the ob 


emanating 


only because 


jectionable odors 
from the color works, but be 
cause it was constructed sole- 
ly for this 
because of legal interference, 


reason, and not 


or threats of the local board 
of health As 
1903, Eugene and August 
Merz, of the firm, decided 
that in view of the 
growth of the city in the vi 


long ago as 


rapid 


cinage of the works, it would 


become necessary sooner or 
height 


only 


later to increase the 
of thet: 
60 feet 


drawn for the present chim- 


present stack 


high; so plans were 


ney Plans of all the tall 
chimneys here and abroad, 
especially one in Glasgow, 


Scotland, which is more than 
400 feet high, were carefully 
considered, and then the final 
diagrams drawn 

Next came the borings to 
determine the quality of the 
ground in which the founda 
tion was to be bulit Four 
holes were driven down for 
a distance of 60 feet, when 
red shale was struck. The 
first 4 feet was found to be 
the usual filling, followed by 
6 inches of meadow roots and 
by 18 inches of clay Then 
came 10 feet of coarse sand, 
of good quality, but contain- 
ing so much water as to ren 
der. it of almost the quick 
sand variety Soft red clay 
followed, until the shale, bet- 
ter known as Jersey red rock, 





was struck. At the southern 
end, this was found at a 
depth of from 30 to 35 feet, 
and at the northern, at 60 
feet 

What is said to be the tall 
est Jand pile-driver in use 
was employed to drive the 60- 
foot piles. There were 324 of 
them, of the best Virginia 
yellow pine, with the top 14 
inches or more in diameter 
The driver, 70 feet high 
where the weight drops, car 
ried a weight of 3,000 pounds, 
limited to a drop of 15 feet 
to prevent shattering of the 
piles 
reduced when the piles show- 
ed the slightest sign of hav 
ing reached the shale. The 
utmost care was taken in 
placing this timber 6 feet 6 
inches apart from center to 
center. When the entire lot 
had been sunk, they occupied 
& space 45 feet square. They 
were then cut off 2 feet below 
the permanent water level, 
and their tops sunk one foot in the concrete base, com- 
posed of one part cement, three sand, and five stone. 
Every twentieth bag of sand was sampled, the fineness 
of the cement was determined by special screens and 
with a bolling-water test, and briquettes made of the 
concrete tested every seventh and twenty-eighth day. 

The conerete base, containing 21,000 cubic feet of 


This blow was greatly 





The 850-Foot Chimney. 
Highestg¢fm America. 





Base of Chimney, Showing Flue Opening. 


lined with hard-baked red 
brick, set 2 inches from the 
wall, and is built in four see. 
tions, so that any one section 
may be repaired, should the 
occasion require. The stack 
was built to withstand a wind 
pressure equivalent to 19 tons 
te the square foot 
pressure at the base, It was 
constructed by the Alphons 
Custodis Chimney Construc- 
tion Company, of New York 
city, and under the personal 
supervision of Eugene and 
August Merz of the firm, both 
engineers. The 
ing photographs, 
Mr. August Merz, 
the stack at various 
of its construction. 


resultant 


accom pany- 
taken by 
represent 


phases 





of Bichromated 
Gelatine. 


Theory 
The composition of  bi- 
chromated gelatine which has 
been made insoluble by add- 
ing salts of the sesquioxide 


of chromium, is brought out 








The Second 





Excavation 4 Feet Below Grade, with Piles Cut Off 8 Feet Below Grade, Ready for Concrete. by 
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red, segmental brick, the total number being estimated 
at about 950,000. There are 44,000 cubic feet of ma- 
sonry in the shaft, which, if piled into one heap, would 
make a pile 100 feet long, 22 wide, and 20 deep. The 
bricks vary materially in size and shape, some rang- 
‘ng from 5 by 8 by 6 inches to 5 by 6 by 5, according 
to lodation. The work was carried on without inter- 


ie LEER 





Looking Up at the Completed Chimney. 
The little speck at the left of the apex is the American flag. 


by two prominent photo- 

graphic chemists of Paris, 

7 Messrs. Lumiére and Seye- 
a wetz, and they treat also of 

the theory of the action of 

light upon gelatine contain- 


ing metallic chromates. The 
conclusions of the different 
experiments which they made 
in this field may be summed 
up as follows: First, when 
gelatine is treated with salts 
of chromium, it seems to fix 
the chromium directly, see- 
ing that its properties under- 
go profound modifications 
and that the chromium can- 
not be eliminated after num- 
erous washings with boiling 
water. Second, the acid of 
the chromium salt, although 
it is retained with energy by 
the gelatine, seem 
to enter at all into the phen- 
omena we observe where the 
gelatine insoluble, 
seeing that we can eliminate 
the acid without modifying 
the properties of the insoluble 
gelatine. We may suppose 
that it is owing to the func- 
tions of the gelatine, which 
are both basic and acid, that 
it can retain at the same time 
the oxide of chromium and 
the acid which is combined 
with it. Third, a_ given 
weight of gelatine will fix a 


does not 


becomes 





maximum constant quantity 
of sesquioxide of chromium 
comprised between 3.2 and 


3.5 per cent of the weight of 
the gelatine, regardless of the 
nature of the chromic salt 
which is used for making the 
gelatine insoluble. Thus it 
seems that we have to deal 
with a well-defined compound 
in this case. Again, seeing 
that it is easily dissociated. 
the insoluble’ gelatine is 
rather an addition compound 
than a veritable combination. 
Lastly, the dissociation of 
the bichromatized gelatine 
successive treatments of 
boiling water can be prevent- 
ed either by washing the 
treated gelatine in the proper way with ammonia 
water or again by adding to the gelatine (before put- 
ting in the chromic salt) the theoretical quantity of 
ammonia needed to saturate the acid of the salt. 
a 0 
The British Automobile Club have decided to hold 
trials for tires and lamps next year. 
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UNITED STATES NATIONAL BUREAU OF STANDARDS. 
ITS STANDARDS OF MASS. 
BY HERBERT T. WADE. 
In making any ordinary measurement, as for ex- 
ample of a length, or in weighing a quantity of a sub- 
stance, it is quite usual for the average person to take 


for granted the accuracy of the scale or rule, or the 
correctness of the weights. So generally is this the 
practice among non-technical people, that it is only 
some such unusual occurrence as when municipal in- 
spectors or other persons detect people using fraudu- 
lent weights and measures, that attention is directed 
to their accuracy. Assuming, as he does, and usually 


with justice, that his weights and measures are cor- 
rect, the average man may desire to know how this is 
brought about and the reason for his confidence. By 
correct is meant that the weights or measures must 
be equivaient to certain standards which duly consti- 
tuted authorities have adopted as representing the na- 
tional units, and to them all other standards of meas- 
urement must be directly or indirectly referred. Thus 
the maker of two-foot rules sees that each individual 
rule he makes conforms to his shop standard, and this 
in turn must correspond with, or be known in terms 
of, the national standard of length. And now if there 
is any doubt about any wei~ or measure, a citizen 
of the United States can senau it to Washington, and 
on payment of a nominal fee have it determined and 
certified to under seal by a branch of the national 
government established for this purpose. This is the 
Bureau of Standards, which was constituted in 1901 to 
care for the national standards and for performing 
other duties involved in scientific measurement and 
research. Succeeding as it did to the duties of the 
old Office of Weights and Measures, for many years a 
part of the Treasury Department in charge of the su- 
perintendent of the Coast and Geodetic Survey, this 
new bureau on its organization was also attached to 
that department; but in 1903, on the establishment of 
the Department of Commerce and Labor, it was made 
a part of the organization of the latter. This bureau 
has during the year moved into new and specially- 
equipped laboratories located in the suburbs of Wash- 
ington, where its rapidly-increasing work is now in 
active progress. 

The first function of the bureau is to care for the 
national standards, and arrange for their comparison 
and reproduction. Thus the standard of mass for the 
United States, by execu- 
tive order of April 5, 1893, 
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gifts of the respective governments. When the stan- 
dard kilogramme is removed from the vault, it is for 














is the international proto- 
type kilogramme as repre- 
sented by the standard 
kilogrammes received 
from the International Bu- 
reau of Weights and Meas- 
ures at Sévres near Paris. 
Despite the fact that the 
Anglo-Saxon weights and 
measures are customarily 
used, a legal avoirdupois 
pound must be _ derived 
from the kilogramme by 
using the ratio 1 pound 
avoirdupois = _ 1/2.2046 
kilogramme. The standard 
kilogramme, which is il- 
lustrated in Fig. 1, is one 








ef two owned by the Fig. 2.- Stackrath Vacuum Balance for 
Comparing Standard Kilogrammes. 
Sensitive to a small fraction of a milligramme, The cover 
is removed, 


United States, and is made 
of platinum-iridium, being 
of cylindrical shape. It is 
preserved under two glass 
bell jars, whose edges are carefully ground so as to 
make a practically air-tight joint, the general arrange- 
ment being as shown. 

It is obvious that standards such as this kilogramme 
cannot be used constantly or exposed to changes of 
temperature and atmospheric conditions, but must 
have the most careful treatment, and be reproduced 
in the form of secondary standards, whose constants 
are all accurately known and which can be used in 
the laboratory. Accordingly the national prototypes 
of length and mass, together with other standards 
of historic value, are preserved in a vault in the 
Bureau of Standards, which not only is fire-proof, as 
is the entire building, but can be entered only through 
steel burglar-proof doors, the combination of whose 
locks is known only to the director and the physicist 
ir charge. The outer door bears the coat of arms of 
the United States, and while the vault is safe from 
any danger, yet it is artificially heated and ventilated, 
so that its temperature and humidity are kept con- 
stant through automatic thermostats. In this way 
conditions are realized that are superior to those in 
subterranean constant temperature vaults, where 
dampness is often an unpleasant characteristic. This 
apartment contains nearly all the standards that have 
figured prominently in the United States since the 


oc 





British Bronze Standard Avoirdupois Pound. 
Presented to the United States in 1855 by the British government, 





Silbermann Kilogramme. 


Presented to the United States by the French government in 1852. 
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the comparison of secondary standards of mass, and 
this operation involves the use of a delicate vacuum 
balance, from which the air is exhausted before a 
weighing is made. This type of balance, of which the 
bureau possesses several in its most recent form, is 
shown in Fig. 2, though the photograph does not show 
the telescope through which the vibrations of the beam 
are observed, or the mechanism by which {lié experi- 
menter controls the various operations; for the ob- 
server stands at a distance of twelve or fourteen feet, 
and is able to perform all the necessary operations 
merely by manipulating a series of rods and levers. 
Thus the balance can be released, the rider added to 
or taken off from the beam, and the two weights in- 
terchanged on the pans without approaching the ap- 
paratus or opening the case. This eliminates effects 
due to the temperature of the observer's body, while 
the mounting of the balance itself, either on a firm 
wall bracket or on a massive pier with independent 
foundation, reduces to a minimum any vibration. 
Nearby in the balance room is a similar balance (see 
Fig. 3) but arranged for the comparison of maases 
up to 50 pounds or 25 kilogrammes, the mechanism in 
this case being also inclosed in glass and largely auto- 
matic, though of course the refinements are not re 
quired in this instrument that are involved when the 
national standards are being used. Such a balance 
would be used in standardizing the heavier weights of 
inspectors of weights and measures. The bureau has 
in its collection numerous standards of mass, among 
which perhaps the most interesting are the British 
gun-metal standard pound of 1855 and the earlier 
standard kilogramme shown in the illustration. 

One of the important functions of the bureau is to 
standardize weights for local sealers of weights and 
measures and inspectors, as well as for such other pur- 
pose as they may be required, and it makes a specialty 
of adjusting weights which have been constructed by 
instrument makers to serve as standards, These must 
be plated with gold to prevent oxidation before they 
are submitted to the bureau for test, and in case they 
meet the requirements, suitable certificates are issued 
to accompany them. The weights tested are both the 
Anglo-Saxon or usual weights and those of the metric 
system, and in this way a connection is made between 
the national standards which are metric and those of 
ordinary use. While the standards of weights and 
measures for the United States are national, and are 
fixed under the authority 
of Congress, yet the legis- 














Fig. 8.—Stuckrath Balance of National Burean of 











Fig. 1-Neteraadiaat Standard Kilogramme. 


lation dealing with their 
use and providing against 
fraud is enacted by the 
various States. Conse- 
quently, each State has its 
own sets of standards, 
both customary and me- 
tric, which in the majority 
of instances have been 
supplied by the national 
government; and in addi- 
tion to statutes providing 
against the use of false 
“weights and measures, 
there are in each town er 
county local sealers or in- 
spectors of weights and 
measures, who inspect the 
weighing and measuring 
appliances of the trades- 
people. Thus a compari- 





With a load of 20 kilogrammes ne will id a difference of 1 milligramme son is made with the o@- 


cial measures and weights, 
so that on the vigilance of these officials and the ac- 
curacy of their standards depends the correctness of 
the weights and measures of a community, Therefore 
it has seemed fitting to the officials of the Bureau of 
Standards to devote considerable attention to the best 
apparatus and methods for such testing, and it is now 
prepared to assist local sealers and inspectors, and 
standardize for them the weights and measures they 
employ. In addition the bureau is aiming to secure 
uniformity of method and increased precision by the 
distribution of information and by practical co-opera- 
tion wherever possible. Thus by working throvgh 
manufacturers both of standard and ordinary weights, 
and then by co-operation with the local authorities, it 
hopes to preserve and increase the accuracy and re- 
liability of the weights and measures or the general 
public. Furthermore, if a change to the metric system 
should ever be made, as is constantly being urged by 
various metrological reformers, the machinery to carry 
out such an innovation with maximum efficiency will 
be found to be in complete and practical working 
order. 





The masonry of the Simplon tunnel and ballasting 
of the line are to be completely terminated by the 
end of the present year, and it is hoped that the open- 
ing will take place on April 1 following, 80 as to coin- 





foundation of the government, and among them are One of forty constructed by the International Burean of Weights and 


various metric, British, and other weights and meas- Measures and the standard of mase of the United States. cide with the opening of the Milan International Ex- 


ures standardized in these countries, and often the UNITED STATES NATIONAL BUREAU OF STANDARDS. hibition, 








438 


STERN FRAMES AND BRACKETS FOR THE WEW 
CUNARDERS. 

The view which we here publish of the stern frames 
and brackets of the new Cunarders gives an impressive 
idea of the great proportions of these two ships. As 
our readers are well aware, the Cunard Steamship 
Company is having built for its transatlantic trade 
two high-speed mail and passenger steamers which, 
because of their great size, high speed, and the fact 
that they will be equipped with turbine engines that 
will greatly exceed in size and power any engines of 
that type yet constructed, are entitled to stand in a 
class by themselves. These vessels will be 800 feet 
long, 88 feet broad, will have a molded depth of 60 
feet, and a displacement which, in spite of the ex 
ceedingly fine lines of the boat, will reach 43,000 tons. 
The contract speed is 24.5 knots, which is to be actual- 
ly maintained from port to port, as one of the condi 
tions of acceptance. It is probable, however, that the 
trial speed will run up to 25.5 or even 26 knots 

One of these vessels is being built on the Clyde, at 
the yard of Messrs. J. Brown & Co., 
the Wallsend yard of Swan & Hunter 
ing illustrations represent the steel frame and brack 
ets for the Cunarder which is building on the Clyde. 
They are shown erected in the shops of the Darlington 
These pieces 


and the other at 
The accompany 


Ford Company, by whom they were cast 
are by far the largest constructed for any ship. The 
stern frame alone, in completed condition, weighs 47 
tons, and about 70 tons of molten metal were required 
to cast it. The after brackets, shown attached to the 
stern-frame casting, were cast singly, and each one of 
the pair weighs 224 tons. The forward brackets (the 
Cunarders are quadruple-screw vessels) each weigh 24 
tons. The rudder will be a truly enormous affair, its 
stock being 26.8 inches in diameter, and its weight 
finished and fitted to the ship will be 70 tons. The 
total weight of the stern frame, as shown in our en- 
graving, is 100 tons, and the aggregate weight of the 
rudder, stern frame, and four brackets will be about 
220 tons It took two months to make the mold in 
which the stern frame was cast, and six months more 
to complete the finished castings 

The great dimensions of the work are shown by the 
scale afforded by the man who is seen standing beside 
a driving wheel of one of the London, Brighton, and 
South Coast Railway locomotives, which is 6 feet 9 
inches in diameter. The height from the bottom of 
the rudder blade to the top of the stern casting is 55 
feet. 

—_—__—_____3+ 0 +2 
Some E@ects of Alternating Currents on Dogs. 
BY MYRON METZENBAUM, M.D 

Within the past year in Cleveland an unusual number 
of linemen came in accidental contact with “live wires,” 
resulting in their death. This subject attracted the 
attention of Dr. George W. Crile, professor of surgery, 
and Dr. J. J. R. Macleod, professor of physiology of 
the Western Reserve Medical College, and they under- 
took a series of experiments to determine the effects 
of alternating currents of moderate frequency on dogs. 
The full details of the experiments were published in 
the Journal of Medical Science for March, 1905. 

The strength of the current varied from 1,000 to 2,700 
volts alternating current. The electrodes were placed 
at various points on the dogs, and the current allowed 
to pass from an instant up to 4% seconds. The chief 
points of interest drawn from these experiments are 
as follows 

1. The variability of the strength of the current 
necessury to death depends on the path 
through the body traversed by the current. 

2. If the heart lies in its path, fibrillary contractions 
of the heart muscle result; if not, there is only inhibi- 
tion of the vagus nerve governing the heart and res- 


produce 


piration. 

3. Currents passing between electrodes placed in the 
mouth and rectum necessarily traverse the heart, and 
are always fatal. 

4. With electrodes placed on the head and hind limb, 
most of the current will pass along the tissues about 
the spinal column, and will frequently pass by the 
heart 

5. Electrodes placed on the head and anterior ex- 
tremities caused very great disturbances, but when the 
current was broken respiration returned, and the heart 
started beating again 

6. Electrodes placed on the two anterior extremities 
did no great damage. 

Inference: These observations seemed to suggest a 
possible preventive measure for workers exposed to 
the danger of strong currents, viz., that they should. 
wear a corset made of some non-conducting material, 
as rubber. This corset, to be of any value, must be 
closely applied to the skin and about the shoulders 
and base of the neck above, and to the lower portions 
of the trunk below; and opposite the heart region it 
should be separated from the skin by some non-con- 
ducting material, for example, India rubber. The cor- 
set should certainly not be separated from the body 
by any underwear. 
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A NAILLESS DEVICE FOR ATTACHING EORSESHOES. 

It is well known that the common method of shoe- 
ing a horse by nailing on the shoe is not only primi- 
tive in the extreme, but also very injurious to the hoof. 
This is especially true of the thoroughbred horse, 
whose hoofs have a much thinner shell than have 
those of a coarser-bred animal. Furthermore, a race- 
horse must be shod with a special racing shoe before 
each race, and immediately after the race this shoe 
must be torn off and replaced with an exercising shoe. 
As a result of this constant changing of shoes, the 
hoofs are, in time, so badly torn as to seriously crip- 
ple the horse. To remedy these conditions, inventors 
have long been endeavoring to devise a horseshoe that 
could be applied without the use of nails; and while 
some very clever inventions have been made, most of 
them have been too complicated or expensive to com- 
pete with the common horseshoe. In the accompany- 
ing engraving we illustrate a very simple device for 
attaching shoes to horses’ hoofs without the use of 
This device, which is properly called a horse- 
shoe simplicity, being 
stamped in a single piece out of mild sheet steel, one- 
eighth inch thick and bent to the required shape. It 
will be noted that the carrier is formed with a toe 
piece, and with two side bands extending forward 
from the heel ends of the device. These bands and 
the toe piece are joined by a bolt, thus firmly holding 
the carrier to the foot, because the hoof at the sole 
has a larger circumference than at the point where 
the bands encircle it, as best shown in Fig. 3. At 
the rear ends of the carrier, cups are formed to re- 
ceive the heels of the hoof. These cups prevent the 
carrier from spreading open and slipping off the hoof. 


nails. 


carrier, is the extreme of 








A NAILLESS DEVICE FOR ATTACHING HORSESHOES, 


This is a most valuable feature of the invention, for it 
obviates the necessity of binding the rear ends of the 
carrier together with a cross-bar, and thus avoids that 
circular constricting pressure which has been the chief 
failing of many previous inventions. It is claimed 
for the horseshoe carrier, that it will greatly reduce 
the cost of horseshoeing. The shoe proper is attached 
to the carrier as shown in Fig. 1, by means of screws 
or countersunk rivets, so that it can be removed from 
the carrier when worn out, and another shoe attached. 
Also this method greatly diminishes the difficulty of 
shoeing a restless horse, as, before applying it to the 
hoof, the shoe is first made fast to the carrier, and 
then the carrier with the shoe attached is put on in 
half a minute, and made fast by the turning of a sin- 
gle bolt. A shoe of paper, India rubber, leather, or 
any other material can be as easily attached to these 
carriers as an ordinary shoe. Patents on this nailless 
device for attaching horseshoes have been procured by 
Messrs. R. Hamilton Gibb and J. D. W. Elliott, of 
541 Lexington Avenue, New York. 
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The Carrent Supplement. 

The utilization of motor coaches upon British rail- 
roads over those sections of track which extend 
through sparsely populated districts is rapidly extend- 
ing. One of the latest types of motor coaches to be 
thus used is a steam car, which is very thoroughly de- 
scribed in the opening article of the current Suppie- 
MENT, No. 1561, by the English correspondent of the 
Screntiric American. The Zoelly explosion gas tur- 
bine is described. The experiments of Prof. Scripture 
in phonetics are very carefully discussed, and pains- 
takingly illustrated by elaborate diagrams. Alfred 
Ditté writes on the metals in the atmosphere. An ex- 
cellent article by the late George M. Hopkins is pre- 
sented on the demagnetization of watches. A Parisian 
firm has recently experimented with a new stern wheel 
for propelling motor boats designed for the rapid 
transportation of a small amount of freight at a small 
expense. This stern wheel is well described and illus- 
trated. F. J. Aflalo gives a very interesting account 
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of the wonders of a glass of madeira. How a thermo. 
stat for amateurs can be easily made is told by 
Edward F. Chandler. Many attempts have been made 
to obtain a rotary form of explosion motor, but none 
of them seem to have met with success. One of the 
more recent attempts in this direction is the new 
Primat motor, which is described by the Paris corre. 
spondent of the SciENTIFIC AMERICAN. Brysson Cun- 
ningham writes exhaustively on mortars and cements. 
a 


Electrical Notes, 


According to information which is obtained from 
St. Petersburg it eppears that the question of the use 
of electricity for the Trans-Siberian railroad is being 
corsidered seriously. It is seen that it will soon be 
necessary to increase the number of trains to 40 or 50 
per day. At present the speed of the trains, as is well 
known, is limited by the lightness of the rails, the 
defective profile of the track and the lack of water, 
Experts claim that these difficulties can be overcome 
by the construction of better tracks and the use of 
heavier locomotives having tenders of larger capacity. 
According to Count A. F. Zubienski, one of the best- 
known Russian electricians, there would be some 
economy in adopting electric traction on some sec- 
tions of the line. 

An extensive telephone system in Europe is to use 
the Pupin coil system. A telephone cable is to be 
laid across Lake Constance, according to a_ recent 
agreement between the bordering countries, Wurtem- 
burg, Bavaria, and Switzerland. This cable, which is 
9 miles long, has been ordered by the Wurtemburg 
Postal Administration from the Siemens-Halske firm 
of Berlin and the operation of laying it has already 
commenced. The cable has been provided with a sys- 
tem of coils on the Pupin (American) system. It is 
two inches in diameter and contains seven double 
conductors. Special precautions have been used to 
allow the cable to support the pressure which is found 
at the bottom of the lake, as this reaches 60 atmos- 
pheres. 

Prof. J. Vanni, of the University of Rome, has made 
some researches upon a new standard cell for electrical 
measurements. This cell is of the Daniell type, in 
which a saturated solution of zine chloride is substl- 
tuted for the sulphate of zinc. He adopts the U-form 
proposed by Fleming, with a modificition which he 
made several years ago, which consists in uniting 
the two upright tubes containing the solution by a 
tube of smaller diameter containing a glass stop-cock 
of large orifice. This is to be opened only during the 
measurements, and thus he avoids the disadvantage 
coming from the diffusion between the two liquids. 
The metals and the salts are as pure as possible. The 
positive electrode is a 0.2 inch covered with asphalt 
varnish and ending in a small horizontal disk of 0.4 
inch diameter covered with electrolytic copper. A rod 
of distilled zinc amalgamated with pure mercury forms 
the negative electrode. After a number of measure- 
ments, he finds the electromotive force of the cell to 
be 1.24 volts at a temperature of 20 deg. C., in the case 
of saturated and freshly-prepared solutions. 

Electric blasting methods for use in mining have 
been developed by a well-known Berlin firm. The ad- 
vantage of the electrical method of ignition over the 
ordinary processes is quite evident. The moment of 
explosion may be controlled at will, and perfect safety 
is secured. The ignition chord, surrounded by the 
igniting powder, consists either of a wire brought to 
incandescence by the current or by a conductor with 
a break for the passage of a spark. The former al- 
ternative should be preferred as being more trust- 
worthy, while dispensing with the use of the perfect 
insulation required in the case of the sparking method. 
As regards the source of current to be used in electri- 
cal blasting, galvanic batteries or else magneto-electric 
or dynamo-electrical machines should be employed. 
The blasting batteries are constructed according to the 
Meyer-Shamrock system and contain a number of Helle- 
sen dry elements connected in series and a safety con- 
tact of a special construction to avoid an abusive use 

of the battery. Magneto-electrical machines should be 
used especially in case only a few shots are required, 
provided with a connecting switch inserting the cir- 
cuit only after the armature has reached its proper 
speed, so as to avoid the risk of starting the more 
sensitive cartridges before others. In case a large 
number of blasts at some distance apart are to be oper- 
ated simultaneously, the dynamo-electrical apparatus 
will be found most suitable. These consist of a small 
dynamo, the armature of which is driven by a strong 
spring wound up at any desired moment. When be- 
ginning operation, the whole crew having withdrawn 
and the circuit having been tested, the spring is dis- 
engaged by compressing a button. The armature now 
begins rotating, the field magnets being excited up to 
saturation and the electromotive force of the machine 
reaching a maximum. At this moment, the machine 
is switched over automatically to the circuit and all 
the blasts are ignited simultaneously. 
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Correspondence, 





Construction of the Panama Canal, 
To the Editor of the ScreNTIFIC AMERICAN: 

As a subscriber of many years to your paper (through 
our local dealers) I take a deep interest in the Pana- 
ma Canal. In offering the following plan to lessen 
its cost, shorten the time for its completion, and sim- 
plify its sanitation, I hope that I will not be consid- 
Make the excavation from both 





ered presumptuous. 

termini on the sea-level plan. The canal! itself to 
furnish all the transportation for the excavated ma- 
terial by means of flatboats or lighters. These as 
fast as loaded to be towed either to the jetties or to 
be dumped out into the deep sea. The work to be 
pushed as rapidly as possible to connect the two seas 
without regard to the width or depth, in order to ob- 
tain the scouring benefit of the rushing tides. Drain 
all intersecting streams into the canal. Slide or 
tumble the sand and rocks into the boats. Waste no 


time upon technical measurements, amount of rainfall, 

or the disposition of the overflow of the Chagres River. 

They can await a more opportune time. B. 8. P. 
Savannah, Ga. 


entities 
—_—~-o?S 





Changes in Glass in High Altitudes, 
To the Editor of the SciENTIFIC AMERICAN: 

In the Science Notes in a recent number of the Sct- 
FNTIFIC AMERICAN, reference was made to some ex- 
periments upon the changes in the color of glass caused 
by subjecting it to the ultra-violet rays of the spec- 
trum. The statements there contained bring to my 
mind a phenomenon sometimes observed upon very 
high mountains, where old glass from bottles, presum- 
ably originally green, after exposure to the light of a 
great elevation in the regions of perpetual snow attains 
a beautiful pale purple tint. A number of speeimens 
from Mount Ranier or Mount Hood may be seen, I 
think, in the museum of the Natural History Society 
in Portland, Oregon. 

The same interesting results may also be observed 
in connection with the glass insulators used on tele- 
graph or telephone lines in mountain districts. Dur- 
ing a period of years I have found it very interesting 
to watch the changes. in hue of the insulators on the 
telephone line connecting Laggan Station of the Cana- 
dian Pacific Railway with the Chalet at Lake Louise. 
The elevation is between 5,000 and 6,000 feet; and 
while the line runs through the forest almost all the 
way, the actinic effect of the light has changed the 
green glass of those insulators that have been up for 
several years to a brilliant purple. Those that have 
been in service longest apparently have the deepest 
tint. GeorcGeE Vax, JR. 

Philadelphia, November 20. 











Engineering Notes. 


The early boilers in sea-going vessels were of what 
has been called the “box” type; that is, the boiler was 
a cubical box with a thin shell, the real strength being 
given by braces running in three directions. When 
the surface condenser had made higher pressures possi- 
ble, it was soon found that the multiplicity of braces, 
as pressures were increased, made an impossible con- 
dition of affairs, and this led to the design of the cylin- 
drical boiler whose shell was self-bracing and left the 
only braces those needed for the heads and flat sur- 
faces. This boiler so thoroughly met the conditions 
arising that it has remained the favorite even up to 
the present day. At one time an effort was made to 
save room by making the boiler elliptical, but this was 
soon found to be unsatisfactory and impracticable, and 
was abandoned after only a few examples. 

It has been for some time a question in France as to 
how the main lines of railroad were to join on to the 
Simplon route. This question has been set back for 
a long time, mainly owing to political reasons, but 
there seems no doubt that the new trunk line will be 
constructed in the near future. The route which is 
proposed is to pass from Lous-le-Sannier to Geneva 
and it will be necessary to run a long tunnel through 
the mountain known as La Faucille. This will give a 
much shorter and better route from Paris through 
Switzerland than at present. The solution adopted by 
the French government is the one which has been al- 
ready favored by the Paris-Lyons-Mediterranean Rail- 
road Company and also by the city of Geneva. The 
cost of the work will be some $24,000,000, of which the 
railroad company will give $6,000,000, the Swiss govern- 
ment $2,000,000, and the French government the re- 
mainder. 

The first wind- and water-mills were introduced into 
France, Holland, and England some time during che 
twelfth century. The first saw-mill in England was 
erected by a Dutchman in 1623; the spinning-wheel 
was invented, 1530; the diving bell, 1538; and great 
improvements were made in ships during Elizabeth’s 
reign. Numerous canals were dug in all thése coun- 
tries. The New River was ditched to London, a dis- 
tance of 60 miles, in 1608-18. This copious supply of 
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water gave rise in England to fire insurance companies 
and to an organized fire department which was paid 
by the companies. The canal which connected the 
Loire and Seine was begun in 1605, and completed in 
1640. Two thousand square miles of swamp lands 
were drained in Lincolnshire, etc., 1629-52. Tramways 
were invented at Newcastle in 1602. The steam engine 
was invented by Blasco de Garay of Barcelona, 1543; 
an armored paddle-wheel vessel, moved by crank and 
hand power, was employed, 1574, in the relief of Ley- 
den (Motley); the experiments of Giambattista della 
Porta were made in 1601; of Solomon de Caus, a 
Frenchman, 1615; a wheel driven by steam was ex- 
hibited by Branca, an Italian engineer, 1629; the Mar- 
quis of Worcester’s steam engine was seen in motion 
by the Grand Duke of Tuscany at Vauxhall in 1656, 
and is described by the Marquis in his “Century of 
Inventions,” 1663; Gilbert produced frictional elec- 
tricity in 1600; Schwenger, a German, planned an 
electrical machine, 1636; and Otto won Guericke con- 
structed one in 1647. Coach is an Hungarian word, 
meaning a covered carriage suspended on straps. In 
modern times coaches and carriages were first con- 
structed in France, 1547; and England, 1555. In 1619 
the Duke of Buckingham drove six horses in a car- 
riage, and in 1620 the Duke of Northumberland drove 
eight. Carriages were first let for hire in Paris at 
the Hotel Fiacre, whence the name of flacre, in 1650. 
In 1550 there were only three pleasure carriages in 
Paris; in 1580 only two in England. Turnpike gates 
were introduced in 1663.—Delmar’s “History of Mone- 
tary Systems.” 


LABOR-SAVING DEVICES UTILIZED IN THE MANUFAC- 
TURE OF TEA. 
BY C. SMITH. 

The rapid development that has been made during 
the last decade in labor-saving devices and their intro- 
duction in the Far East made it inevitable that the 
old, cumbersome, and primitive methods used in the 
manufacture of tea would be superseded by western 
ideas and modern machinery. Coolie labor is no longer 
essential to the extent it has been in the past, and the 
modern methods are not only more economical and 
quicker but also more sanitary, the hand and foot of 
the coolie being happily eliminated from the work. 

The leaves of the tea plant are picked and gath- 
ered by the coolies and brought in baskets to the fac- 
tory in a crisp and brittle condition. Here they are 
first carefully weighed and then spread out on racks 
or shelves in what are known as the “withering lofts” 
until they become soft and limp. It is a recognized 
fact that a good wither is essential to the manufacture 
of high-class teas, but, owing to climatic conditions, 
this process has presented one of the most serious ob- 
stacles with which planters have had to contend. The 
modern method of tea withering, however, is en- 
tirely independent of any such atmospheric influence. 
Fans specially constructed for the purpose are em- 
ployed to contro! the air in the withering lofts and 
direct it over the leaves as they lie spread out on the 
shelves, the exact arrangement of the apparatus de- 
pending on the factory in question. The time which 
is required depends on the quality of the leaf, the 
extent of its saturation, the amount of heat and mois- 
ture in the currents of air passing through the lofts, 
and the state of the outside atmosphere. Under the 
most favorable conditions a good cold limp wither 
can be produced in six hours, but ordinarily twelve 
hours are necessary for the process. Formerly forty- 
eight to sixty hours were required, or even more when 
the air was exceptionally moist. The tea leaves are 
left in the withering loft until they are limp enough 
to be twisted without breaking, when they are put 
into the rolling machine. This machine, which can be 
seen in Fig. 1, has a capacity of 300 to 350 pounds of 
withered leaf and does the work which formerly re- 
quired about 100 coolies. One attendant is necessary 
to operate it. and when working with a full charge of 
350 pounds it requires but 2 horse-power. The object 
is to break up the cells of the leaf prior to fermenta- 
tion. The table under the hopper of this labor-saving 
device is fitted with “plows” and a cone-shaped pro- 
jection which subject the leaves to a very strong lat- 
eral pressure and impart such a motion to the center 
of the mass that each leaf receives a remarkably equal 
and well-twisted rolling, while at the same time the 
entire mass is kept completely aerated and cooled. 
About half-an-hour is usually sufficient to effect the 
rolling operation of 350 pounds of the withered leaf. 
The tea is discharged by opening the door of the leaf 
chamber while the machine is running, the rolling 
table automatically ejecting the tea onto the discharge 
shelf in front. Any leaf or juice which es: apes through 
the clearance space between the lower edge of the leaf 
chamber and the upper surface of the rolling table is 
automatically swept around to a delivery spout on the 
table where it can be gathered and replaced in the 
leaf receptacle. The speed and economy with which 
this type of machine does its work are especially note- 
worthy when compared to the primitive methods for- 
merly employed for this purpose. 








The wet roll, as the leaf is now called, next passes 
through a rotary sieve which sorts and cools it, at the 
same time breaking up any lumps there may be in it. 
The leaf as it comes from the rolling machine is emp- 
tied into the bin or hopper on top of this machine and 
is drawn forward by rakes into a chute which delivers 
it directly into a sorting cylinder. The cylinder is 
fitted with screw adjustment for raising and lowering 
the angle at which it works so as to give a quick or 
slow passage to the leaf. It also has wire webbing of 
two sizes of mesh which separate the fully rolled and 
fine from the medium-sized leaf, the coarse leaf being 
thrown out at the lower end of the cylinder so that it 
can be further rolled. In this way each of the three 
classes can be fermented separately and the best re- 
sults thus obtained, as the finest qualities, which al- 
ways ferment most rapidly, can, when thus separated, 
be dried off as soon as they have fermented sufficiently 
without waiting until the coarse, which requires a 
much longer time, is ready. 

The most important feature of the manufacture of 
tea is the drying process to which the leaf is now sub- 
jected.. For this work drying machines are used, their 
capacity ranging from 40 pounds to 350 pounds of fully 
dried tea per hour. There are two distinct forms of 
machines in use, knowa respectively as the “updraft” 
and “downdraft” types, 

The former type of drier, as its name indicates, 
works with a self-acting upward current of heated 
air which passes up and through the drying chamber 
containing the trays of tea. The temperature and 
strength of the air current are controlled by valyes 
fitted in the air-duct above the trays. There are also 
two distinct types of updraft driers, the side-drawer 
and the end-slide forms, depending on the position of 
the drying chamber. In the latter machines the trays 
are inserted at one end of the machine while in the 
former type they are placed at the side of the machines. 
In all updraft machines, however, the same method of 
working the trays is employed, the trays with wet roll 
being first inserted into the drying chamber through 
the top slide and then in rotation into each of the 
lower slides, the drying process being completed. in 
the bottom slides, where the trays are finally with- 
drawn and then reinserted at the top with a fresh 
charge. 

ln the downdraft drying machines the hot air passes 
down instead of up and over the trays holding the wet 
roll, a centrifugal fan being used to obtain the down- 
ward draft. The trays are placed in the bottom tray 
port and slowly raised by means of levers till they 
reach the top, when they are withdrawn, the tea being 
by then thoroughly dried. A coolie attendant is neces- 
sary to withdraw and insert the trays. In the down- 
draft drier, seen in Fig. 4, there are two drying cham- 
bers, each fitted with ten trays and having a total 
output of 320 pounds of dried tea per hour, a temipera- 
ture of 220 to 230 deg. being maintained, The fans in 
this machine are driven at a speed of 400 revolutions 
per minute and require 1.5 horse-power each. f 

A newer and more improved type of machine has re- 
cently been designed with a capacity of 350 pounds 
of fully dried tea per hour. In this machine the leaves 
are automatically discharged when they are thorough- 
ly dried, one coolie being required to feed the leaves 
into the trays. Special attention has to be paid tn 
these machines to efficiency and economy in working 
as well as to rapidity of operation. Various classes 
of fuel are used in all driers, the particular kind de- 
pending on the price in that particular vicinity. 

Of late considerable attention has been paid both in 
Ceylon and India to the manufacture of green tea to 
supply the demands of the western trade, and this has 
led to the requirement of a machine to glaze or polish 
the tea in large quantities after it has been dried. The 
glazing machine consists of a vertical-flue air-heater, 
so connected to a large revolving drum that a self-op- 
erating continuous flow of hot air enters same. The 
drum is driven by belt through a very simple arrange- 
ment of worm gearing. The tea is carried round in the 
drum by a series of ledges fastened to its inner circum- 
ference, and falls in a continuous stream over the 
central baffies, below which the hot air enters the 
drum. The tea which is thus subjected to a constant 
rubbing action under the influence of air at a high 
temperature gradually attains a grayish green bloom 
which is characteristic of the best qualities of green 
tea. It is not known what chemical effect takes place 
in the tea during the glazing process, but it is un- 
doubtedly the case that the tea thus treated has better 
keeping qualities, and gives, when infused, a more 
pungent liquor than prior to this operation. The hot 
air escapes from the drum at the opposite end to that 
at which it enters, and the volume allowed to escape 
is regulated by means of a valve in the outlet pipe so 
that any temperature can be maintained in the drum 
from 180 to 240 deg., the latter temperature being the 
proper one for the glazing. Two doors are provided in 
the drum, through which the charge of tea is inserted, 
and when the glazing process is completed, the drum 
is stopped and the doors taken off, and when the ma- 

chine is then started the tea is automatically dis 
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The drum is 8 feet in diameter and revolves 
revolutions per minute, tak 


charged 
at a speed of five to six 
ing a charge of 600 pounds of fully dried uncut tea, 
or 1,000 pounds if cut and sifted beforehand. One and 
a half to two hours are required to complete the glaz- 
ing at a temperature of 240 deg. F 

also extensively 


Tea cutting machines are used on 


tea plants and consist of a fluted cutting roller with 
resistance plate and side brackets mounted on a stand 
with a receiving bin for the tea. The tea is next sorted 
into the various grades by a tea sorting machine, one 
of which is seen in operation in Fig. 5. This sorter 
in many respects to the one previously men- 
tea being delivered by the chute to a large 
having five sizes of wire mesh for 
This ma 


800 pounds of tea per hour 


is similar 
tioned, the 
revolving cylinder 
separating the tea into five different grades 


chine can efficiently sort 
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crushed nor broken, and from 5 to 8 per cent more 
can be packed into each box than by any method of 
hand packing. Until the recent introduction of ma- 
chines of this type the tea was, it is stated, frequently 
packed into the chests by coolies tramping it down 
with their bare feet, a knowledge of which would prob- 
ably have lessened the esthetic joys of tea lovers. 

The writer is indebted to Messrs. Davidson & Co., 
Ltd., of Belfast, Ireland, and to their American repre- 
sentatives, the Sicocco Engineering Company, of New 
York, for the accompanying illustrations, this firm 
being the pioneers in this particular field. 





THE EARTH PYRAMIDS OF THE TYROL. 
BY W. G. FITZ-GERALD. 
Specimens of “earth pillars,” due to the action of 
wind and rain, are seen in a more or less rudimentary 
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situated on the Eisach, a couple of miles above the 
junction of that river with the Adige; and it is only 
a short distance above the town that the principal 
groups of earth-pyramids are situated. The first group 
one comes upon, nearest to Botzen, is that in the 
ravine of Katzenbach, about 1,700 feet above the town. 
Most remarkable are three pillars for their number, size, 
and beauty. There are other groups found in the ra- 
vine of the Finsterbach near Klobenstein, 2,200 feet 
above Botzen. But indeed the whole valley of the 
Finsterbach River is decorated with these fantastic 
pillars, which the action of hot sun and rain have hewn 
out of the precipitous banks which hem in the river, 
The average breadth of the Finsterbach valley is only 
600 or 700 feet, and it is from 400 to 500 feet in depth. 

The lower part of each of these columns usually has 
several flat sides, so that it forms a pyramid rather 









































Fig. 5.—Automatic Tea Sorter. 























Fig. 1.—A Tea Roller. 



























































20-Tray Up-raft Side-Drawer Multitubular 
Air Heater. 


Fig. 6.—A Tea Packer. 


Fig. 3.—16-Tray End-Slide Up-draft Vertical- 
Flue Air Heater. 


LABOR-SAVING DEVICES UTILIZED IN THE MANUFACTURE OF TEA. 


The tea is then ready to be packed and is put into 
chests which are placed on the “tea packer.” 

This machine (Fig. 6), which is one of the most in- 
teresting labor-saving devices utilized in the manufac- 
trre of tea, consists of a rocking table, fitted with 
clamps and screw-tightening gear for gripping the 
chests, and phosphor-bronze eccentric 
by a steel shaft. The eccentric is mounted on a steel 
shaft which runs at a speed of 1,000 revolutions per 
minute and is supported in bearings of large propor- 
tions to withstand the vibratory action of the eccen- 
tric. The particles of tea, under the influence of this 
vibratory motion, settle down closely and compactly 


connected to a 


in the chests, which are filled very rapidly, one ma- 
chine being able to pack 20 to 25 chests per hour. 
Moreover, by the use of a packer the tea is neither 


cavendibaneaeaatal te ee on reneeeererernngenaet ee eee 


form in many countries, including our own; but to 
behold them in ali their fantastic impressiveness—as 
it were in groves, or forests—one must visit certain 
parts of Switzerland, and more particularly the Aus- 
trian Tyrol. By far the most important group are 
those known as the earth pyramids or stone-capped 
pillars of Botzen, for whose formation every circum- 
stance has been favorable, as we shall see. They are 
what the physical geographers would call “columns of 
indurated mud,” from twenty to a hundred feet high, 
and usually capped in a very curious manner by a 
huge stone. They have been hewn, as it were, by the 
rain out of the terrace they once formed part of, and 
now stand in groups on ledges and steep slopes bound- 
ing the narrow valleys. 

That most picturesque Tyrolese town of Botzen is 


than a cone. Close examination shows that the col- 
umns are composed of red unstratified mud of an 
extremely hard kind, curiously mixed up with peb- 
bles. Up and down through the pyramids are scat- 
tered angular pieces of stone, many of them of a 
very large size; and as we shall see presently, a 
stone which may be twenty or thirty feet from the top 
of the pillar may one day be at the extreme summit, 
sheltering the column from the torrential rain. In 
fact the whole mass of which these pyramids are com- 
posed answers to the moraine or debris left by a mov- 
ing glacier. Indeed, some of the masses of rock im- 
bedded ‘in them have their faces smoothed or polished, 
furrowed or scratched, clearly revealing’ their glacial 
origin. The chief reason why these are the most re 
markable earth pyramids in the world is bund in their 
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composition. The whole country round about appears 
to be composed of red porphyry; and the most numer- 
ous and biggest of the stones that protect the sum- 
mits of these pillars are composed of this same red 
rock 

Now to explain the origin of these strange-looking 
pillars. First of all the Finsterbach River has in the 
course of ages dug out its channel at great depth, until 
it excavated a valley in a country of red porphyry 
rock. Next this valley was filled up in its lower part 
by débris and moraine matter, probably left by some 
great river of ice, after it retreated up the valley 


Stone Sheltering a — of Pyramids From the 
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ring in the mud, are the ones that make the most suc- 
cessful pyramids. If the stone be not big, however, 
the rain beating sideways wears out the “neck” of the 


pyramid, and the stone in time falls off, leaving the 


column terminating in a sharp point. But if, on the 


other hand, it be very large—several yards in diame- 
ter, as many of them are—the top remains secure, and 


the downward action of the rain ever lengthening the 


column, causes it to grow and grow until it often ex- 
ceeds a hundred feet in height. Round about the pil- 
lars one may see huge fallen blocks which once were 
the “cappings” of other columns and pyramids which 





The “Duck's Head” Rock. All of Rock ; the Earth Has 
Been Washed Away by Rain. 





Looking Down Into the Valley From the First Group of Pyramids. 


at the end of the glacial epoch. Then came the river 
again to hew and carve a chasm out of the moraine, 
whose red, mortar-like mud in due time presented a 
precipitous and perpendicular face to the river, This 
mud, extremely hard and solid as rock, almost, when 
dry, is in due time drenched by rain and then scorched 
by the sun—a treatment which causes great vertical 
cracks, into which the heavy rain beats again and 
again, and so the pyramids are isolated and gradually 
made to stand out in solitary majesty. Those parts of 
the surface that ars protected from the direct down- 
ward action of the rain by means of a big stone occur- 


THE EARTH PYRAMIDS OF THE TYROL. 


have now disappeared, or, having lost their protecting 
stone, have grown smaller and smaller beneath the 
pitiless rain. The lower parts of some of the more 
ancient columns stifl exist, because in decreasing in 
height they have suddenly acquired new capping-stones 
which have been brought to the surface by the action 
of the rain. Here and there one may see imbedded in 
a terrace a great mass of porphyry rock with cracks 
around and above it, and here one recognizes the stone- 
capped pyramid of future years. 

Both in the main valley and in its tributaries the 
columns and pillars are arranged in rows, which de- 
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scend from the edge of the terrace to the picturesque 
torrent itself. Intervals between the groups are often 


filled in with fir trees, which form an extremely pic- 


turesque background. The spaces occupied by these 


firs were probably once filled in with “groves” of earth- 
pyramids, long since undermined and swept away by 
floods. Some years ago in cutting a road near a bridge 
over the Finsterbach River, the water collected during 
heavy rain-storms and scooped out a small channel 
which in a few years undermined and destroyed no 
less than twenty of the most stately pillars and col- 
umns. It may be asked why these earth pyramids are 











The Road From Botzen Running Through the Forest © 
of Earth Pyramids. 


so very rare. Rudimentary piliars are found in many 
parts of the Alps, as well as in Scotland, Norway and 
Sweden, and in many parts of America, But it is only 
near Botzen, where the red porphyry mud arid rock 
are found, that these earth pyramids, of a sclid homo- 
geneous nature, weather with vertical faces possess- 
ing every requisite for making successful, lofty, and 
long-enduring columns. 
seestniectiniimscaiiiasbiiaiaaiditacilladaiaatins 

The railway companies of England and Wales em- 
ploy between them 312,000 men. The Scottish and 
Irish companies employ 40,000 men between them. 
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COMPOSITE ANIMALS. 

BY 4. CARTER SEARD. 
The circle of individuality, which beginning with 
that simplest of units of living 
and 


higher 


matter, the free cell, 
finds 
multicellular or 


ascends in «# spiral, returaing upon itself 


expression in the unities of 


ganisms, of which the original cells are integral parts, 


thus forming a second and more perfect set of indi- 


vidualities, makes or tends to make another complete 


circuit, in producing, by the aggregation of this sec 


ond set, still a third series of individualities 

Carried through an increasingly intimate associa- 
tion in forms and functions of life, among the so 
called compound animals, especially the ascidians, 


the third circle is still left incomplete, and the missing 


are is perhaps more nearly supplied by the Hydrogia 


than by any other class of animals 

When it first 
little flat wormlike 
amined by the naked eye 
magnifying power they appear fringed with fine hairs 


issues from the egg, the hydroids are 
minute to be ex 
lens of sufficient 


creatures, too 


Under a 


or cilia, by means of which they swim about. Ina short 


time this planula, as it is called, attaches itself to 


some support, and the second stage of its life begins 
It loses its cilla, and assumes the shape of a round 
flask It 


is elongated 


bottomed changes its form several times, 


into a stalk, sends out roots, 


flower-like circle 


and at last 
and at the summit 
of tentacles The tentacles elongate, clusters of eggs 
like fruit appear (see figure of hydroids in the illus- 
tration, No. 2) and the life circle seems to be complete 


blossoms inte a 


Frem the roots other individuals arise, some of which, 
like the parent form, develop hydranths or blossoms, 
but others, instead of so doing, have only reproductive 


functions. In these last are developed small zooids, 


which in some cases become free, and in other cases, 
as for the species figured in the illustra 
tion, Clava leptostyla, they never separate from their 


instance in 
parent The medusa-buds produce eggs and spermato 
zoa, which in turn give rise to other colonies similar 
to that Here is exhibited a division of 
function among the individuals forming the 
which in fact in its entirety is a single animal, which 
is not to be found among the 
The hydranths or individuals carrying tentacles are 
the nutritive portions of the colony The 
capture, and the stalk digests food for the whole or- 
ganiem, while the gonangia devote themselves to re- 
producing offspring Full of suggestion and interest 
as it is, only the hastiest glance can be given to this 
branch ef the subject. The only remark which the 
present opportunity allows with regard to it is that, 


described 
colony, 


compound ascidians. 


tentacles 


strange as it appears, it nevertheless seems to be 


shown in the genesis of hydroid communities that an 


animal can exist in separate parts, and that a con- 
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tinuity of substance is not an indispensable condition to unity 
“From a single egg,” says Prof. Clark, speak- 
ing of the matter from a different standpoint, “there is developed 
a number of zovids, from which there escape quantities of me- 
dus# (jelly fish) which are frequently capable of feeding and of 
fishes reproductive sacs 


of individuality. 


reproduction. Are each of these jelly 


as parts of one individual? 


and feeding portions, to be regarded as separate individuals or bi 


tion.” The writer has interpolated and 


given by the statement. 


But after all, the division of function in the hydroids admits 
of little diversity of component zooids or subordinate individuali- 
ties, while in the colonial jelly fish or siphonophora (see illus- 
tration) the specialization of offices and of the connected animals 
which perform them, as well as in the much more definite form 
and character of the aggregate, bring us very far on our journey 


toward realizing that a composite animal 
of the third degree, consisting of the union 
of complex individuals, may yet have an in- 
dividuality of its own quite apart from those 
of the members which compose it. The com- 
posite animals belonging to this class con- 
sist of communities of individuals, each and 
all of which are modified and specialized in 
such a manner as will most effectually serve 
to which they are at- 


the communal body 


tached. This body, instead of consisting of 
a fixed and stationary colony of zooids, 
whose boundaries are shaped and deter- 


mined by the spot it chances to occupy, has 
like the higher animals a constant form 
peculiar to its species, is free, and has the 
means and power of voluntary motion. 

The Physalia arethusa, for instance, con- 
sists of a large elongated air sac or float, 
surmounted by an elegant indented crest, 
which is nothing else than a zooid enlarged 
and adapted for the purpose it serves, and a 
multitude of animals of different degrees of 
development according to their use, clustered upon its 
toward the broader end. These pendent 
animals have surrendered the power of separate ex- 
istence, and so much of individuality as to become 
little more than the organs of the corporate body. A 
portion in which all functions have become atrophied 
that of progressing through the water, by al- 
to enter their cavities and then forcing it 
out again, constitute the locomotive organs of the 
physalia. Other hollow structures open at the end 
* are so many mouths with stomachs attached; 

they seize upon all such tiny marine organ- 


under part 


except 
lowing it 











isms as certain other members of the com- 
munity, modified into long processes armed 
with stinging and paralyzing organs, shock 
into insensibility. They devour and digest 
the food thus provided, and send the nutritive 
fluid that they elaborate to all parts of the 
colony. Scattered among these feeding sting- 
ing polyps are smaller zooids with egg-shaped 
bodies, each carrying a long thread. These 
threads are really nerves, and are very sen- 
sitive. Their use is to make the organism to 
which they belong aware of its surroundings. 
They are sense organs. Besides these there 
are two or three other sorts of individuals, 
which elaborate the particular sort of repro- 
ductive cells required for the perpetuation of 
the particular species to which the composite 
animal belongs. These are specialized me- 
dusa polyps, of which one sort larger than 
the other supplies the active sperm cells, 
while the smaller sort furnishes the inactive 
egg cells. 

This is certainly a remarkable state of 
affairs, however we may consider it. If the 
various parts and the different organs of our 
bodies, the lungs, the stomach, the nerves, 
and all the viscera and members of our bod- 
ies, were individual entities that might be 
conceived of as originally separate organisms, 
each part still possessing in some sort traces 
of a separate consciousness of its own, it 
could scarcely be stranger. There are many 
of these composite animals, presenting every 
degree and variety of complexity, until we 
reach those in which the individuality of the 
constituent parts is entirely lost. 

And thus a circle in life of which only the 
roughest sketch can be here suggested (it 
would require a volume to do it justice) as 
far as our space allows, is completed. 

It is certainly a wonderful and a sugges- 








Phyealiea arcthusa— American Physophora hydrostatica— 
Portuguese man -of-war, Mediterranean 
OF jelly fish. jelly fab. 
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tive cirele, one that might possibly have a 
value and a meaning not only in any given 
theory of genesis of species, but upon the 
foundation upon which all such theories must 


The latter is the true course; an 
individual embraces all the products of a single egg, and the 
name zooid is applied to the various more or less independent 
portions, whatever spaces may intervene between them, both of 
the medusa buds that float away, and of other parts that may 
arise by dividing or fission, but never by a new ovarian reproduc- 
marked the interpola- 
tion in this paragraph, in order to carry out the plain inference 
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Compound animal, 
Clava leptost.la, show- 
ing meduea bude grow- 
ing upon the zooids. 


rest, the gen- 
esis of the in- 
dividual. 

at ARE 

A few years 
ago railway 
mileage was 
computed in 
hundreds, 
whereas now 
it is measured 

COMPOSITE ANIMALS. in tens of 

thousands. The 

general manager once knew all of his subordinate offi- 
cials, because they were few and changes were not fre- 
quent. He once knew all of his master mechanics, 
station agents, conductors, engineers, dispatchers, and 
even telegraph operators. They knew him and were 
working for him because he was personally close to 
them in their work. All this has changed as the roads 
themselves became greater and as roads, great in them- 
selves, combined into systems, as has never been done 
anywhere else in the world. With this change the 
officers have, by a powerful current, been carried far 
from the men in the ranks and far even from their 
subordinate officials. From personal friends, the men 
have become to them as mere numbers. 


_* 


THE PERGAMON MARBLES IN THE PERGAMON 
MUSEUM OF BERLIN. 
BY CHARLES A. BRAS#LER. 

When, in 1873, the German savant, Carl Humann, 
sent the first pieces from the Pergamon citadel to 
Berlin, no one would have thought that they might 
some day give impulse to the construction of the 
ravseum which is now standing on the Museum Island 
in Berlin. 

The discovery and the excavation of the Pergamon 
antiquities has been, for men of art and science, 
an event of extraordinary importance. It is true that 
before the German discoveries were made, Pergamon, 
now Bergama, and its citadel had been visited several 
times by savants, especially of France, who after their 
visit reported that, in all probability, antiquities of 
undreamt-of importance might be hidden beneath the 
débris and rubbish of the acropolis. But the credit 
for having discovered these antiquities is due in the 
first place to Carl Humann, and then to Alexander 
Couze, at that time director of the collection of antique 
sculpture in the Royal Museum, who, when seeing 
the first pieces of the great frieze, recognized them as 
parts of the “Gigantomachie” mentioned by Ampelius 
in the words: Ara marmorea magna, alta pedes quad- 
raginta, cum sculpturis—continet autem 
gigantomachiam. 

Excavations, conducted by Humann under the direc- 
tion of the Royal Museum were made from 1878 to 
1886. Later they were again and again prosecuted, 
and recently the German Institute of Archeology has 
continued and extended them over the entire site of 
the old capital. They have revealed a complete pic- 
ture of the old royal citadel of the Attalides and of 
its aspect in the time of Roman kings and, above all, 
they have restored a unique work of art—the recon- 
structed great altar with its frieze. It was not be 
fore the Pergamon antiquities were discovered that the 
connection of Greek and Roman art was establighed. 
It is also for this reason that the Pergamon discoveries 
have been an event of extraordinary importance. 

These relics are now preserved in the Pergamon 


Medasa of Campanularian hydroid. 





marimis 
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Athena and Her Adversaries. 


Museum of Berlin. On the walls and stands of the vestibule 
pictures and plans are exhibited to make clear the environs and 
the relations of the Pergamon monuments to one another. Within 
the museum itself, undoubtedly the most striking object is 
the Great Altar. In all probability this altar, which stood in 
the middle of the older town on the acropolis of Pergamon, was 
built by Eumenes II. (197 to 159 B. C.) and dedicated to Zeus 
and Athena. 

The sacrificial altar proper stood on the platform of a quad- 
rangular substructure about thirty meters square, through which 
the broad stairway led to the sacred level. The frieze or high 
relief of the great altar ran around this substructure and along 
the wings of the stairway at a comparatively low altitude (the 
base is 2.5 meters high). At the top of the frieze a bold cornice 
with wide moldings projected from the platform. Above this 
quadrangular structure ran a colonnade of delicate Ionic columns, 
open like a portico on the outside and closed at the back. The 
court, or room formed by its inclosing wall, contained the sacri- 
ficial altar, and was ornamented on the inside by a 
smaller frieze. The extant fragments of this second 
frieze representing scenes from the life of Telephos, the 
mythical founder of Pergamon, are set up in the mu- 
seum opposite the west side of the Great Altar. 

The colonnade which encircled the platform is rep- 
resented on the west side only, but the base, the frieze, 
and the cornice are given by reconstruction and restor- 
ation all the way around. Parts of the original base 
and colonnade are built into the altar, to the left of 
the stairs. The great frieze, as a whole, represented 
the battle of the 
gods and the 
giants; the  in- 
cised names aid- 
ed in under- 
standing the in- 
dividual 

On the left 
corner of the 
smaller right 
part of the west 
side of the altar 
we see the ivy- 
crowned Dionysos 
acc ompanied 
by his 
The god wears a 
short, full gar 
ment with the 


figures 


panther 


skin of an ani 
mal girded above 
He strides rapid 
ly forward, and 
lifts his right 
arm to strike a 
blow. At his 
side hurry two 
boyish satyrs, not 
to be seen on 
this picture. The 
antagonist of 
Dionysos is lost. 
There is also 
missing the up- 
per part of the 





nature—Kybele, 
tains of Phrygia. 








represented, she dashes into the battle; the bold bodily form 
seen through the thin chiton which she wears; a mantle like 
a fluttering veil encircles her head. Up in the corner one of 
the eagles of Zeus flying toward Rhea holds ready in its talons a 
thunderbolt bound with sacred cords. Under the lion is the 
remnant of the body of a cuirass-clad giant. Kybele is equipped 
with bow and arrow, which it must be admitted are not known 
as her attributes. She is just in the act of taking an arrow 
out of the quiver with her right hand. In advance of the great 
goddess hastens along an attendant who has not with certainty 
been identified, perhaps Adrasteia. She wears a sleeved, woolen 
garment over which is a Doric chiton. Her mantle is blown out 
around her shoulders like a sail. 

The attack of the Kybele group is led by a naked, bearded 
man of powerful form and hairy breast. He swings in his hands 
a mighty hammer, which he is about to let fall on a monstrous 
giant (Typhon?). The hammer is visible behind the god’s. back. 


. 











shows, having been thrown down by a lion, sets his 
left foot against the animal's flank. 

The advancing female figure, back of the lion, with 
a high crown-like ornament and olive wreath on her 
much-mutilated head, is probably Rhea, the mother of 
Zeus and the other Olympian gods. 

On the adjoining slab, the first on the south side of 
the altar, we recognize a goddess very like Rhea in 
mistress of the neighboring moun- 

Riding on a lion, as she is usually 


The Great Altar of Pergamon. 


The giant, whose lower extremities are serpents, has 
the thick neck of a buffalo-ox, as well as the horns and 
the ears of the same animal. He throws himself with 
the entire weight of his body against an adversary; 
the latter has driven from beneath his sword up to its 
hilt into the former's breast. 

At the left of the stairs comes first a bearded man, 
who gives the impression of being elderly. His cos- 
tume consists of a mantle, a chiton flowing to his feet, 
and a high cap which looks like the skin of a fish. 
According to the 
inseription the 
god is Nereus, 
the father of 
Amphitrite. His 
right arm was 
made of a sepur- 
ate piece of 
marble and add- 
ed on. He seems 
to be somewhat 
crowded into the 
background by 
the female figure 
hastening on be- 
fore him, his 
wife, Doris, who 
in her prime 
enters the fierce 
battle. With her 
foot placed on 
the serpent of a 
giant, whose 
beard is just be- 
ginning to sprout, 
she pulls iis 
hair. The empty 
scabbard which 
hangs at her side 
indicates that she 
was armed. with 
a sword. The 
goddess wedrs a 
woolen garment 
with sleeves, over 











body of a giant 
who, as the fol- 
lowing slab 


The Pergamon Marbles. 


which is a short 
Doric chiton, and 
shoes made of 
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the skins of sea-weed, showing a reference to the 
water, 

The god, an extremely strong figure, in short gar- 
ment (exomis) from which stand out in bold relief 
his right leg and breast, is in all probability Okeanos 
accompanied by Tethys. In front of these two divini- 
ties, who fittingly form the conclusion of the repre- 
sentation of the battle, flee up the steps several giants. 
The first has fallen on his knee; another with serpent 
legs, farther up the stairs, screens himself with a 
shield. The space which follows must have been filled 
with the coiled serpent-leg. At the top the small space 
between the stairs and the platform is occupied by 
an eagle which opposes the serpent. There is also an 
eagle on the right wing opposite as well as on the 
southwest and southeast corners respectively. 

In this manner the whole dynasty of gods fighting 
with the giants runs around the substructure of the 
altar. Among the number of these groups there may 
be mentioned the most splendid and the best-preserved 
of all, groups representing Athena and her adversaries 
Athena, the daughter of Zeus, having seized by the 
hair a beautiful, vigorous, four-winged giant, drags 
him along with her as she strides violently forward. 
The giant, Alkyoneus, who, according to the legend, 
was immortal on the soil which gave him birth, and 
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hence could only meet death away from his native 
place, in vain plants his feet on the ground. 

Ge, the goddess of the earth, identified by the name 
to the left of her head and by the cornucopia at her 
side, rises out of the earth, and with uplifted hands 
implores mercy for her sons. Already the sacred ser- 
pent of Athena has coiled itself around his arms and 
legs, and has given him a fatal wound in the breast. 
His complete fall is foretold by Nike, the goddess of 
victory, who, floating down to the right of Athena, is 
about to place a crown on her head. The second op- 
ponent of Athena, Eukelados, between Alkyoneus and 
Porphyrion, already lies conquered on the ground. The 
legend tells us that Athena threw the island of Sicily 
on top of him. On the ground near the goddess is 
part of a dead giant in full armor. ! 

Among the number of sculptures found in Pergamon 
may be mentioned the large statue of Athena Par- 
thenos, a copy of the famous gold and ivory statue 
made by Phidias. The pedestal of the statue is orna- 
mented with reliefs. This copy, the work of a Perga- 
mene sculptor, stood in the principal room of the 
library. 

To the right of this statue there is a part of the 
colonnade built perhaps by Kadrion (117 to 138 A. D.) 
which inclosed on three sides the sacred precinct of 
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the Trajan temple from Pergamon. Of the large 
figures of Trajan and Hadrian, now shattered, which 
were set up in the temple as honorary statues, the 
heads are still extant and exhibited here, one on the 
capital of a column and the other on that of a pillar. 
Both the column and the pillar were part of the 
Hadrian colonnade. 

Some of the architectural members of the gymnasi- 
um, a building which stood half way up the acropolis, 
and which also belongs to the Hadrian period, have 
been given a place here between the two heads above 
mentioned. Then follows a corner of the Trajan tem- 
ple with its beautiful, slender corner acroterion. 

To the right on Fig. 4 we show a portion of the 
stoa or colonnade which inclosed the sacred precinct 
of Athena in Pergamon, built by King Eumenes II. to 
give new splendor to the old sanctuary. A _ peculiar 
decoration of the colonnade was the parapet of the 
upper story with its reliefs representing weapons and 
various implements of war for both land and water. 

The pieces here mentioned are but a few from among 
the great number of sculptures, reliefs, inscriptions, 
and pieces of architecture exhibited in this museum. 
Its whole contents offer not only an abundant materia] 
for study to archeologists, but also a singular delight 
to all friends of works of art. 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to FParmers, 


BERT-PLOW.—E. G. Smart, Salinas, Cal 
The invention refers to means for removing 
beets or other esculent tubers from the soil, 
and has for its object to provide a power- 
drawn plow having adjustable disks that by 
rotation raise the vegetables from the ground 
and leave them on the surface, cutting off 


vines and weeds when the disks are progress 
ively moved along rows of the beets for their 
excavation from the soll. 





Of General Interest, 


CUTTING AND PUNCHING DEVICE.—J 
Evans and J, Evans, Salt Lake City, Utah, 
The principal objects of this Improvement are 
to provide means whereby a belt may be 
guided within the machine in such a manner 
as to provide for locating the lacing-holes and 
eutting off the end at the desired points, and, 
furthermore, to provide a simple and conve- 
nient arrangement of the punches and blades 
necessary for performing these operations and 
to secufe a convenient and éfficlent arrange 
ment of ithe punches and blades necessary for 
performing these operations and to secure an 
effictent leverage system for the punches and 
blades. 

PROCESS FOR THE MANUFACTURE OF 
ARTIFICIAL PEARLS, ETC.—P. E. L. Pen. 
paizer, 4 Rue Disévir, Paris, Frane Imita- 
tion pearls manufactured by known processes, 
and more particularly the large variety, are 
too fragile when hollow and too heavy when 
solid, and the manufacture of pearls of irregu 
lar form which are termed “baroques,” is more 
costly than that of pearls of regular form in 
copsequence of a special molding process hav 
ing to be adopted. This process obtains arti 
ficial pearls having a nacreous luster and in 
-a high degree the qualities of strength and 
lighteess and an irregularity of form which 
imparts an exact resemblance to genuine pearls, 
“baroques.” 

INTERCHANGEABLE JOURNAL.J. H. 
Owraanper, Ticonderoga, N. Y. Among the 
several objects of this tmvention are: first, to 
render the journals readily interchangeable ; 
second, to provide against displacement of the 
journal from its proper position: third, to give 
the journal such conformity aa will enable it 
to be braced when in position, and, fourth, to 
provide constructional details affording pecu- 
liar advantages. It relates particularly to 
journals of the kind used upon rollers—for in- 
stance, In paper-mills. 

APPARATUS FOR MAKING STEEL AND 
OTHER METALAS.-E. C. Writs, Trenton, N. 
J. In this case the Invention is an improve- 
ment in apparatus for use In the manufacture 
of atee! and the like, and relates particularly 
te the construction of the converter and the 
means for operating the several parts thereof 
and for admitting air and the like In the use 
of the apparatus. 

BSNATCH-BLOCK.—P. i. STROH MINGER, 
Mansfield, Ohio. This block is Intended par 
ticularly for use by electric Mnemen, although 
it te useful in other connections, The object 
of the invention is to enable the snatch-block 
to be cheaply and durably constructed, at the 
same time avoiding the possibility of the block 
becoming accidentally unfastened, this being 
an Important desideratum in case the block Is 
used by electric linemen 

TWEERZERS.—E. CC. Evtsworrn, Cambridge, 
Vt. Although adapted for general use, the 
tweesers are specially designed for watchmak- 
era for use In removing and replacing the ex 
capement-lever of watches. The invention pos 
seases special advantages, is cheap to manu 
facture and simple in construction. To the end 
above stated Mr. Pllsworth has invented the 
peculiar tweezers or, more definitely stated, an 
attachment to an ordinary pair of spring-twees 
ers. 


invention relates to an improved element, sec 
tional, or joint boller—that is to say, a boiler 
which can be set up directly from cast ele 
ments or sections all alike and which particu 
larly serves for heating water 
pressure boller, 
arrangements and the like 
being divided up into a number of small fur 
naces or stoves easily arranged as magazine 
stoves. It may be used partially——that is, a 
larger or smaller number of furnaces may be 
lighted, according to the momentary need, 
whereby the remaining cold elements are left 
out of action. 

OVEN-SCREEN.—B. Morocensterx, Shenan 
doah, Pa. Better results are obtained In bak 
ing if a certain amount of moisture Is intro 
duced, In using this screen after it is intro 
duced the receptacle which is on the side to 
ward the baking-surface may be filled with a 
hose. The water now gradually flows through 
the contracted opening of the spout, down the 
screen and onto the surface adjacent to the 
grate and there vaporized, it passing with the 
hot alr through the screen-opening or over the 
flap and is thus quite uniformly distributed 
over the goods. When necessary, the recepta- 
cle may be refilled. 





Household Utilities, 
WINDOW-SASH BALANCE AND LOCK. 
T. Pacwats, Sx., Reading, Pa. The purpose 
here Is to provide a device applicable to win 
dow-sashes and frames which will dispense 
with the sash-weights ordinarily used and 
which will guide the sash up and down with 
least possible friction, and to provide means 
for adjusting the device to and from the sash, 
together with means for locking the sash closed 

or In any desired open position. 

FOLDING BED.—-J. D. Froman and T. M 
LANHAM, Vevay, Ind. In this instance the in 
vention relates to a bed which can be com 
bined with a bookcase, settee, wardrobe, dress- 
er, and various other kinds of furniture. The 
principal objects are to provide for folding a 
bed In such a manner that it will oceupy much 
smaller space than has been the case hereto- 
fore, and especially to reduce the vertical 
space occupled by the bed in folded posftion. 





Machines and Mechanical Devices. 

LOADER. —J. C. Mire, Belle Helene, La. It 
is the object In this case to provide a loader, 
more especially designed for conveniently and 
quickly loading sugar-cane, hay, or like ma- 
terial into wagons, carts, or other vehicles, the 
loader being simple and durable in construction, 





Prime Movers and Their Accessories, 

ROTARY ENGINE.--F. M. Oner and B. Dv- 
aar, Morrisville, Vt. In this patent the inven- 
tion bas reference to a rotary steam or other 
elastic-fluld engine in which the rotor fs pro- 
vided with a number of piston-heads revolubly 
mounted thereon and coacting with abutments 
supported by the cylinder or stationary part. 

CARBURETER FOR GAS-ENGINES.—0O. 
Minton, New York, N. Y. The improvement 
pertains to a device for mixing air and a com- 
bustible fuel for gas-engines, although it may 
be used for other purposes; and the principal 
object In view of the inventor Is the provision 
for regulating the mixture of air and fuel to 
be admitted, and also the quantity. 

POWER MECHANISM.—P. Apams, Lamar, 
Col In this mechanism will be found tm- 
provements for alding the working power for 
a device to be operated over a power initially 





derived from a steam or other motor, 





thus 





Pertaining to Vehicles, 


to pneumatic tires 


duce an improved tire of the class popularly 
“armor-tires,” 
substantially 
which 
ience and usual qualities of an ordinary pneu- 


known as 
to present a 
pneumatic tire 
matie tire. 


Nore. 


The 


will 


a Heating and Lighting. resulting in an economical use of motive agent, 
SECTIONAL BOILER.—J. J. M. Lanox,|®* am engine of comparatively 
Svendborg, Island of Funen, Denmark, This | Power may be employed to perform work re- 
quiring a much greater horse-power. 


object is to 


the 


have 


Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 


non-puncturable hit 


Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware speciaities, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal 8t., Chicago. 


Inquiry No. 7544.—For manufacturers of muto- 
scopes. 


small horse- 


Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 


or as a low ARMORED-TIRE.—C. W. Caterson, Frank- | moderate terms from the Electrical Testing Labor- 
for instance, in central heating | lin Forks, Pa. In this Instance the invention | atories, 48 Kast 80th St.. New York. Write to-day. 
It is easy to tend, | refers to the tires of vehicles, and especially Inquiry No. 7545.—For makers of bench shapers: 


also of small ae lathes, other than the 


Barnes, Sebastian and 8 

Manufacturers of all kinds sheet metal goods. Vend- 
ims. gum and chocolate, matches, cigars and cigarettes, 
made of pressed steel. Send 
samples, N.Y. Die and Model Works, 58 Pearl 8t., N.Y. 

Inquiry No. 7546.—For manufacturers of spring, 
such as used in clocks; also for makers of light, small 
castings, as used in making k 

INVENTIONS WANTED.—Undersigned will consider 
one or two good patented or patentable inventions to 
manufacture on royalty. Something in popular demand 
preferred. Honest treatment guaranteed. F. Rani- 
ville Company, Grand Rapids, Mich. 


pro- 


purpose being 





all the resil- 





———— 





Business and Personal Wants. 


Inquiry No. 7547.—Wanted, machinery for the 
manufacture of wood alcohol. 


For SALE.—A modern, up-to-date plant—established 





READ THIS 


COLUMN CARRVULLY. —You 
will find inquiries for certain classes of articles 


numbered in consecutive order. 


facture these goc 


send you the name and address of the 
ing the information. Im every case it is neces- 
sary to give the number of sae wr a 


xis write us at once and we will 


a 


sixteen years, Suitable for woodworking of any kind. 
Direct freight tracks Into factory. Wagon builders or 
antomobile manufacturers would find a proposition 
worthy of most careful consideration in this offer. Ad- 
dress Sale, Box 773, New York. 

Inquiry No. 7548.—Wanted, the makers of the 
Long Life 'e Apparatas, for the purpose of purifying air 


If you mann. 
y desir- 





Marine Iron Works. Chicago. 


airy No. 7531.— 


“U. 8” Metal Polish. 


Inquiry Ne. 7532.—For manufacturers of gaso- 


lene moto: 


ae aaa and Presses. Biles, Louisville, Ky. 


For manufacturers of wire 
also for parties who supply thin 


Inquiry No. 7533. — 
suitabs for toasters ; 
eet iron. 


‘Saas & Spoke Mchy. 


Chagrin Falls, O. 


Inaqiry No. 7534.—For manufacturers of or deal- 
lime. 


ers in bi 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry Ne. 7535.—For manufacturers of fiber 
brushes, or machines to make 


I sell patents. To buy, or having one to sell, write 

Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 
Inguiry Ne, 7536.—For manufacturers of wood 
twork. 


WANTED.—Patented specialities of merit, to mana. 
factureand market. Power Specialty Co., Detroit, Mich. ae 


A airy Ne. 7537.—For makers of stsmetural 
—~ a aluminum (small T-irons, angle irons and 
eets). 


sie inch thick flat sb 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of Bast 128th Street, New York. 


Inquiry No. 7838.--¥, anted, machinery for 


is ree bending copper and brass t 


WANTED. — Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 


Inq For makers of needle tubing 
from which to make hypodermic needles. 


Catalogue free. 


Inquiry No. 7649.—Wunted, machinery for work- 
ing dough in a bakery, with steam and hand power. 

Inquiry Ae. 7559.— For the makers of the fastener 
cailed the “ ity.” 





pies free. 





Ober Mfg. Co.., 


sive, P. O. Box 173, New York. 


natzz Ne. 


For Sarn— Paying up-to-date metal working plant. 


Best } 





; good b 
interest to right man. Chance, Box 778, New York. 


I Neo. »—For 4 
nauiry °, 7541 5 Wor dealers tn a rod straghten- 


ing machines, to 


WANTED.—A Young Man familiar with drafting to | Root 
assist superintendent in an iron casting plant. Good 
opportunity for advancement if capable. Draftsman, 


oo 773, New York. 


A. 


For Sale or Promoter Wanted.—Patent portable, re- 
versible iron fire escape, solid ladder, any number of 
persons. height or window, operated from interior, no 
obstruction. Heath, 3144 W. Mist Street, New York. ng. 


Inquiry Ne, 7543.— Wented, spachines for attach- 


ing or festening 


the same. 


7540.—W anted, and mate 
S tackor ama Gymamo of froun'g to tame pe 


nqulry Ne, 75 754%.—For makers of canning ma- 
sO 


INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
November 21, 1905 
AND BACH BEARING THAT DATE 
See note at end of list about copies of these patents.) 


0 Bell 8t., 





Acid, making hydrochloric, W. B. Everette. 
Acoustic diaphragm, J. H. V 
Advertising and mailing card, L. D. Jones. 805,016 
—e device, clock controlled, H, ©. 


805,000 
908 


BOCES S eos eccnsececreceseccsserse 028 
aging, aeioeaee. and agp *, we and 
yess apparatus ' J. FB. 
Agricultural nek” ieg sansa : 
wi  Paloom . -.++- 804,022 


Alr 

actuating, C. P. 
Air presser, A. H. G 
Amaigamator, CC. W. 
Amusement bomb, R. Stressau . 
Anch=r, earth, Handel & Nelson 
= potest, J. or 
Axle box lid, M. McCre: 

qneure, C. F. 






Patten 


J enkine. peesesececcoeces 805, 


stamping 
easi! ee Cine meavel ehent G2... ee ee ee it os a nn | chk Coke i bacuhs n00en ceees 805,120 
ould, and er but little asendl labor to |. WANTED.—Drafteman for Patent Office drawings. | Basin leant device, wash, J. E. Keyt.. 804,865 
4 Salary. $1.2900 State experience. Address F. L. D., | Bat, base ball, W. F. Gubbins ..........-.+ 805,132 
handle large quantities of the material in a phnwoes York Beam — thy N. H. Davi vig SPE ISS 804,933 
comparatively short time. } oy = wanton, 5 J & ©. Johanson.... 804,964 
me . 74539.—Wanted, address of ores mak- agoess - . H. Shaw. ,; Soto 


Belt pA. 805, 358, 
coupling. fastener, “a, H. Tarbuck. 804,808 




















Belt ‘Genetabee, B. 805,363 
ge] locking, devic device, E. F. Kaiser pe] 
Bin indicating doce 805, 102 

last 806, 

Block. See Kindling b 

Blower, er H. . 804,860 
r tube, M. 804,997 
Bolster, P. H. Mu 806,223 
$75,000, or wili sell large | Bolster, body, T. M. 805.193 
Bolt anchor; C, G Tomki 508040 

t anc 5 . ° 
| ae. c. C. , - 806,002 

s to covers, means for securing, 

McCanany ......-esssececcecesses .» 804,872 
and shoe tree, W. W. Beals «- 804,998 
Boring tool, P. Thomas . 806,170 
press, T. 8. 805,049 
Bottle closure, C. B. Due ° ++ 806,123 
Bottle, non-refillable, W. L. Braddock...... 804,924 
Bottle, non-refillable, J. J. MeDonald...... 805,087 
machinery for making the tin cans. Bottle, non-refillable, W. W. Halligan...... 906,135 
Bottle stopper, J. A. Arnold .......++++ +++ 806,403 
Brake mechan 806,329 
Brake rigging, F. Kiesel 805,364 
Bread mixer, F. ME Acs baucese 806,050 
Bread mixer, L. Libbman 805,082 
Cc. A.A kenh 805.180 

new C. Bach ...c.sccsseess 804, 
Brick “edging on LY F. EB. Piper......-- 806, 152 
Briquet making plant, J. Treadwell .......- 805,106 
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“Star” ie 
Sr Lathes 


| POR FINE, ACCURATE WORK 
, Send for Catalogue B. 
SENFCA FALLS MPG. CO. 
695 Water Street, 
Seneca Falls, N. Y., U.S.A. 


Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES) BEST MATERIALS. BEST 

RK MANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St, Cincinnati, 0. 


Foot and P 


HEPARD LATHE ©O., 13 







and Turret Lath Piap- 
ower ers, shapers, and Drill Presses. 
Ww St. Cincinnati, O. 











pres ~. 


ne Vulcan ironworks" 


a ye J shape prevents 
j entangling’ ai gives three times 
the ca) —_< of any conte Clip for 
attach eras pave rs together. 
Best heapest. All Stationers. 
CLIPPER MFG. CO., 
401 West 124th St., New York, U.S.A. 


For free _ Se Seem and information write to us. 











BRASS OR STEKI 


‘Maruta story setaniemas 1761. 
Lead-C elere BS a motte, A S| ater Bands, 
In ders, Water 
Colors. ps. Ben oldcrs. ule ales. 
Send for descriptive Circular 8. 
44-60 East 23d Street, New York, N. Y. 
Grand Prize, Highest Award, St. Louis, 1904, 


[Htyaro- ~ Motors 


Heaaens Self-Contained 
my ae asa steam 


ee nied 
priced 
Braet 

convince you. White 


ae roy, N.Y. 


Schwartz Furnace 
FOR MELTING GRAY IRON, 
STEEL, COPPER, 
BRASS AND 
BRONZE 
Send for Catalogue 


HAWLEY DOWN DRAFT FURNACE CO. 
NEW ed N.Y. CHICAGO, /LL. 


THE LIGHT MOUNTAIN 
AND [MINING TRANSIT 
Graduations on sterling silver, 5 5-4 inches dinmeter, 
two double opposite verniers, readi to minutes. 
Telescope § 1-2 inches long, 1 1-3 inches apertare ; 
giving large clear field; is baianced and will reverse 
at cither end. Clamps = fe ag tae 
needle 3 1-2 inches 

oy Lo og waper « aoheee with road flanges. Weight 
10 pounds. Tripod 71 

THE HANNA MFG. (0., Troy, N. Y., U. S.A. 


852 River Street 


JA GER Marine 
4-Cycle Engines 
Skillfully designed and well 
built. Bingle lever control, com- 
bining automatic carburettor 
with spark Ding ew Deve! 
ge 
Sizes 8 at p. Bend for catalog. 
CHAS. J. JAGER CO. 
Cor. High and Batterymarch Sts., 
Boston, Mass. 


American Jump Spark Ignitio. Apparatus 
UPON IT DEPENDS THE SUCCESS OF YOUR ENGINE 
We manufacture the 
famous Am. lidestructi- 
ble Spark Plog, with 
double insulated mica 
core it laste indefi- 
alttely. Our Coils are 
the recognized standard 
of the world, Write for catalog. 


AMERICAN COIL CO,, - * Fexbere, Mass. 
_®. i. ¥. » Repressntatives, Aato Supply Os., 1609 Broadway, | N, ¥. City. 


French Motors for Lighting Plants 
The “ASTER” is the beet French 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simple ard 
safe to operate. Motive power alcobol, oil 
or gas. 2 and 4 cylinders. Great power 
for small engines. Easy running. Write 
for illustrated Price List. 


ASTER COMPANY 
1501 Broadway NEW YORK OITY 


ORIGINAL BARNES 


‘er <a" Upright D Drills 


ABAD 



















































Send for Drill Catalogue. 
W. F, & JNO. BARNES CO. 
(Established 1872) 

1999 Ruby St., Rockford, t1!, wars 


BARKER MOTORS 
express 

ye Valves, Specialties. 
C. L. Barker, Norwalk, ct. 








Brush with tie bolt, sectional, C. A. Fetters pega 
Bucket =, + Butler .....+-.secesese 806,342 
Buckle, rness, ne 

Burette, A. Soderlund 
bee 9 nt color matching device, 






YL ee 
Calealatin machine, G. Knappe...... 
Calendar for pencils or 
Can oe! eae. Sel is unbar ee 
Cans, forming weaken nes foi 

a hw opening, J. G. Hodgson... 804,845 


ountet's pezoten, J. 8. Baker, Jr......+.. 806,184 
Cap, in BBW ccc cc cccr esses sesesccece 
Car and railway “eee platform step 
tread, —. — ee eecevsesoees 
Car, bogie, I. A. Timmls .....-..--eesee0- 
Jar draft rigeing a C. Washburn 
Car, dump, B. Otis 26... .00ccceeeceercnceee 


Car fender, G. Allen .......... eG 
Car lift, automatic, G. Holmes .. 
Car, ore distributing, R. 8. Moore 


Car replacer, H. J. Welsh .. i 
Car vestibule, Sjoberg & Fors; 326 
Carbon and Hreick om, | Maloy “‘* ‘Abraham. 805,300 

Se 


Carbureter, es hrman...........++ 

Card, sign, C. W. 4. Rn dnd ea neessoesneee 804, 

Cartridge shell, L. Greenwalt ............-. 805,012 

Cash register and indicator, McCormick & 
RECUTEIOEE occ cc sheets csecssescctouseee 806,224 


Caeket handle, sheet metal, G. Nierstheimer 804,875 
Ceiling, W. Herbst 806 
Cement brick and the like, machine for mak- 

Ss SR  - Sarre Serer 
Cement brick mold, W. A. Shoc - 
Cement a tile making ana * » 

GOMMOEY  secccvccccccccsvccescoccvecses 
Cereal > om rin and sterilizing apparatus, B. 

Sb | SU tkeshenmbecs be he Or0skee bebe 804,876 
Chair. See Rocking chair. 
Chair seat, Jackson & Munson............ 
Chart, fashion, W. Freeman.............+. 
Cheese cutter, computing, L. Swank 
Chimney cowl and ventilator, D 
Chimney, globe, and shade holder, W. 

OS BPS rare 
Chisel, molar, H. M. Stevenson 
Chuck, automatic, B. F. B 
Chuck, rock drill, J. C 
Churn, T. A. Davis ... 











Cigar yn Ay machine, J. 's. Winget... es 

Clasp or buck Cy Bh, GBIRD ov cece cccsseccs 

Clay cutting machinery, cutting wire at- 
tachment for, R. Cunningham...... 805, 266 

Cianmet,. ©. MOMMR 266i cs 0465 600s 006s saws 805,301 


Clock, electric self-winding, C. F. A. Sturts 805,327 
Cloth eutting machine, N. I. & D. D. Tefft. 805,104 
Clothes rack, M. Wheeler .............-++ 804,906 
Clothes tree, M. Bidwell ... . 
Cluteh mechanism, dumb waiter, 
Coat hanger, R. H. Knight ...... 
Coffee pot, L. E. Beers ........ 
Collar fastener, A. Reed se . 
Collar fastener, harness, N “'B. Gould...... 





Columns, arches, floors, bins, ete., construc- 

thom of, A. Vi. TOMS cnc ccsccccccvccee 805,386 
Combination clasp, L. Weaver, IJr......... 804,905 
Concrete block making machine, E. M. Wal- 

OOM ccc rc cceseweserecvecceseccseveucscs 806,045 
Condenser, P. O. Keilholtz .........+.05+. 805,141 
Condenser, surface, L. R. Alberger........ 804,912 
Conduit coupling, electrical, A. C. Proudfit. 805,003 
Continuous piston engine, J. C. Jarvis..... 805,140 
Controllers, time mit device for, A. Church- 

WEEE. cc dccescusergeses ‘se 


Cork, self- me asuring, Raymond & Fraser. 8065, 380 

Corset busk, L. B. Baillet 

Cotton chopper and checker, 3. P Rance oes 805,110 
i euaae ou 


Coupling, 8. A. Akins .... 805,402 
Crane, hydraulic, C. L. Taylor PEEP E HEED 806,038 
Crate, knockdown fruit, L. R. Bacon...... 806,182 
Cultivator, C. C. Kirkland..............+- 806,078 
Cultivator, E. B. Winters ................ 906,282 
Current motor, H. D. Penny.............. 805,317 


Current motor system, alte eh ates A. G. 
Davis 805,2 
( furtein and shade fastening, combined, A. 


Cut of. automatic, "Purtle & Rowland...... 
Damrening ppparatan, laundry, H. M. 
DPOGRED wisisccccnnesescecscces o” 
Damper and valve ‘regulator, automatic, ©. 
B. Sanford . os 
Damper regulator, “automatic, D. M. Har- 
EME cease cnsces ee ecamn.e ioe oes 
Dish washing “machine, Cc. 8. Chamberlain. . 
Disinfecting device, L. Land 
Dispensing device, L. B. Hayward ........ 
Measolver, J. Fiitton we 
Distillation, process of, G. 
Door, A. Burdick : 
Door lock and latch, J. 
Door lock, emergency a . < 
Door lock, sliding, L. A. Turner ‘ poe | 
Door lock, two bolt, F. H. Fay............ 
Doors, pull device for sliding, L. A. Turner. 
Doweling device, H. A. Litz...........++. 
Draft equalizer, F. M. Rutten ......... ° 
Draft equalizer, G. W. Wiley.............- 
—s apparatus, pantographic, C. 








a ene Cece deres oe secescescsesencenge 
Drying shnaainias: ‘door operating device, W. 
M. Schwartz ne 
Dye and making same, cyanin, E. Koni 
Electric conductor, L. EB. Underwood 
Electric light shade or hood, 
BENNO... ccivansabsrccubesorcnscivad oe 
Electric motor, BE. R. EBamond.............. 
Electric switeh, F. Huffer ..............+6. 
Electric transmitter. J. "Prince Swosaceaaes 
Electrolytical decomposition, apparatus for, 
G. E. Cassel 
Electropneumatic channeler, A. H. Gibson... 
Elevated carrier, I. lL. Foster. vee 
Elevitor safety device, M. A. Keeley. Desks 
End cate, 0. Anderson . 
Engines, means to regulate the power “of 
a EO er 
Envelop, G. N. Renno 
Envelops, Sementeg for memees Broa 
Swanson 








Excavator, W. H. Onion ....2.22222222222! 805,228 
Excavator bucket tooth, A. M. on WB. oh ae - 806,008 
Excelsior sutting machine, i 

meyer aks stabs ae chee ebin ka reanieal ~ 206,149 
Eye shield, L. L. SE Oo 401 
Eyelet, lacing, J. A. Morrison............. £05,220 
Fan deflector, G. L. Thompson ............ 805,247 
Denia, Ti:  F. Gee socdccescsccssecae 805, 142 
Fasteners, tool for detaching, I. Jackson.... 806,072 
Feed trough, Alkire & Orndorff . 804,991 
Feeder, boiler, H. 8. Corbitt . 804,827 
Fence brace, wire, L. Olson . 804,969 
Fence machine, wire, A. G. Hoefe 804,846 
Fence post, W. A. Douglass ........ - 805,349 
Fence post, portable, . R. Harris........ 805,201 
Fence stay, R. L. Horsley................ 805,071 
Fender. See Car fender. 
Pema, 2. Ti TABCUROG . oc cvcesccsocccies 806,311 
Fertilizer distributer, J. P. Fullilove...... 805,010 
Filing device, metal, Meier & Floyd....... 805,085 
Filter, air, A. Lieber ............. 805,305, 805,306 
Fire screen, Webster s WASWOS,. 20.0. 05908 805,395 
Firearm, B. H. Searle...........-.ssee% . 804,085 
Firearm, recoil ope ee E. 804,084 
Firearm, celf-loading, H. . 804,986 
Firearm support, L. 806,189 





Fish hook, Greenway & Horner...........- 805,284 
Flanging machine, w. Sleeper eorevcers 805,429 
Flue stopper, J. L. Clark .......cccceseces 806, 

Fluid presser, A. H. Gibson ...........+05 805,196 
er a Re es List ois anise ee pana 805,080 
De RO, Eo WEB: 4 pcaccnseccoccoessd 805,107 
rs box, C. B. Rutledge . . 234 


B 


Food product, C. EB. Bright. 











‘The Stately Homes 
of England” 


of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of design, prac- 
tical arrangement and tasteful adornment 
they could not match the luxurious modern dwellings 
illustrated and described in 


“American Homes and Gardens” 




















the new monthly magazine for all Americans’ appre- 
ciating the ‘“‘ home.”’ 

This unique publication, every issue of which is a 
veritable edition de luxe, introduces the reader to the in-_ 
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 

rdens and the planting of proper flowers. It tells how 
ric-a-brac should te Lolped and pictures hung so as 
to get the best pc ig 


Subscribe Now, and Inciude the Beautiful November and December 
Numbers, which will soon be entirely out of print. ‘ 


Every issue of 72 pages has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc., where possible. 

All home lovers are delighted with the magazine, as are also archi- 
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3,000 or the more magnificent *“‘ million-dollar 
dwelling.’’ It is intended alike for the economical and the luxurious. 


72 pages each issue. 25c. per copy. $3.00 a year, in advance 


MUNN & CO., Pusuisuers, 361 Broadway, New York 














MINIATURE at LECT RIC RAILWAY TRAINS 
ead Small dynamos and parts of 


“ane piper spe indies ‘Avenue, CINCINNATI, ORIO 











Fruit harvester, M. L. Porter 804,974 
Furnace, W. B. Buggice 804,883 
Furnace front, J. Bishop 805,186 
Furrow opener, J. W. Cleveland ... 805,264 
Furrow opener, disk, EB. Christman ....... + 806,262 
Fuse for shells, percussion, H. Wilson,... 805,261 
Fuse, inclosed, C. D. Hasking ........... - 806,288 
fuse, percussion, L. L. Driggs .........66. 805,271 
Fuse, shell, L. L. i Rivubtedvascecesen 805.270 
Fuse terminal, H. B. Procunter ..........0. 805,154 
Game a ee and je novelty, J \ 
edpeseeadehisespadssedertecdie 804,927 
Garbage teeteerater, 4. G, Branch + 806,256 
Garment, M. W. Brooke .......sssceee- 805,052 













neat s. makeshift. but a specially designed machine with bearings amply 
ROCHESTER ELECTRIC MOTOR co. 


10-12 Frank St., ROCHESTER, 














WASHINGTON, D.C, 


Che 
Leading Fashionable Hotel 


METROPOLITAN STANDARD OF EX- 
CELLENCE. ABSOLUTELY MODERN 
AND HIGH CLASS IN ALL DETAIL. 
AMERICAN AND EUROPEAN PLAN 











JOHN T. DEVINE, Prornicron 
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Gas borner automat regulating, ¢ w. 
805,146 
| Gas veconomiser and purifier, F. G & L. 3 TT eT LT 
| Koehler 805.079 N B k S * | 
| Gas from gas generators, apparatus for pre 
| pear ew Books of Special Interest 
ome I Mot u 
for treating impreg 
produce incandescent, 
owe ° , . sta 4 ectri I 
The pioneer of San- ieee : LONDON FILMS 
X . Gas pressure regulator, J. W. Weeks 
‘ , » rene Gas supply, means r autematically shi 
itary Underwears. Fe! Ti re mat hut By W, D. HOWELLS 
. Gas * “ va izer ae a 
And still the leader. Mine : es : . MOOT | po J . A 
Fi f | bili - Gate, C. Harris SO4 S40 | The record of Mr. Howells’ recent sojourn in London shows this ad- 
_ » y > Gearing, variable spee« WwW 1 Blai See . ° ° ° ° ° . . 
irst for durability, first is Sealer. Guoumatie 3. W., Mothert mid Bas | mirable writer in his happiest vein. His delightful talk about London is 
- Glass annealing lin, HW. K. Hit SO5, O6D ° ° ° ° 
for comfort, first for Glass articles, ‘manufacture of, M. K. Hite mostengaging. He draws illuminating and humorous contrasts between 
co 805,065 , * . . ° . 
Glass articles, producing hollow quarts, 3 New York and the English metropolis, chatting delightfully of Lonc 
ea - R. Kueh 805, 303 . ei 5B 8 y 4 on 
ies Uentam sadhine picsae, 0, task... Sen ory weather, the street sights and noises, his rambles about town, the parks 
Catalog ue explains everything oe cr te, aor’ ee ae and churches, and his adventures with English lodgings and hansoms. 
. } W. Colburn 6,053 i , . : 2 
l'ree, with samples ace Re ebeiasn’ im cepanabon” tb we The commentary is enlivened with much humor and agreeable bits of gossip. 
G ne fin, H. Kk. Hiicboocs -> Sn. Illustrated, Price $2.25 net. 
Glass feeding mechanism, H. K. Hitehcock. 805,067 
Dr. Jneger’s §. W.. Ca.’« Own Stores (jlase free ir) = bobbles producing a 
Now York : 408 Fifth Ave., UT B'way. Brook yeasts, 3. Sues peer 
tvn: GM Fulton “* oston: 28 Boviston st Ines, manufact f, HW. K. Hiteheork 800, 139 
Eaiiadoipbie 110 Chestnut St. Chicago: «2 tot ~ . nufacture of sheet, H. K. Hitech 908.086 
ate Be. ee Ne A HISTORY OF OUR OWN TIMES 
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BRENNAN STANDARD MOTOR | !!0#e coupling, A. Anderson acknowledged as one of the great formative forces in modern history. 
2 Hose support, garden, J. MeBoyle . ° . 
Moynted with Individual Clutch Gear, also Hydraulic jack, W. Hi. Russell . Iilustrated with portraits. Price $2.00 net. 
rnish Sliding Gear Transmission, Ice creeper, P. Stayert .. 
as ot Siete x Ice helmet, Meinecke & Hogan 
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ment, Bradshaw & Thomson 
Implement, combined, W. H. Ames 
Inseet trap, R. Haszelrigg 
Insulating bilshing, J. G. Catlan 
Insulator and wire clamp, J. F. Taubold 
Inaulater pin, L. Steinberger ; 
Invalid’s table, C. E. Kemp ‘ 
Iridium, producing metallic, H. C. Parker... 806, 
Ironing beard and step ladder, combined, 
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Ironing machine, R. C. Hollia ccceee 
Journal box, car, A. V. Peppard.... 
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THE GERMAN STRUGGLE FOR LIBERTY 
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This new volume (Vol. IV) recounts the stirring events in Germany 
during the years 1844-48, culminating in the declaration of Frederick 
William IV and the meeting of the German National Assembly at Frank- 
fort. The volume is the fourth and last of a series which has been well 
received and is now complete from the battle of Jena in 1806 to the rebirth 
of the national spirit in 1848. 

Vol. IV (uniform with Vols. I-III), Illustrated. Price $2.25 net. 
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A systematic treatise on money and banking. The scope of the book 
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carries the reader from the beginnings of exchange, when cattle and bits of 
metal passed by tale or weight, down through the origin of coinage to the 
methods of modern banking and credit. The author, who has had a part 
in framing the monetary policies in various countries, brings the touchstone 
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Two volumes. In Box, price per set $4.00 net. 


04 ORT 
S14, OSS 
sO OST 













THE RECONSTRUCTION OF RELIGIOUS 
BELIEF 


By W. H. MALLOCK 


















An interesting and timely volume on the great subject of the contra- 
dictions between science and religion. The author, W. H. Mallock, takes 
a new point of view. He accepts all the new teachings of science, and 
then, adopting the scientific method, goes on to show how religion may 
Still justify itself and solve the apparent contradictions that beset an 
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CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG — NEVER 
SLIPS, TEARS NOR UNFASTENS 
Sample pair, Silk 50c.,Cotton25e. 
Mailed on receipt of price. 


GEO. FROST CO., Makers 
Boston, Mass,,U.8.A, 














ForChristmas 


Get Your Husband, Son or Brother, a 


“PAN-TOG”’ 


“A Gentleman’s Dressing Chair.”’ Creasestrow 
sers perfectly by applying 500 Ibs, pressure. You 
can’t do it by stretching them. You must press 
them. Thai‘s what « tailor does. Anyone can 
do % themself if they have s Pan-Tog. Takes 
ont the bag and wrinkles. Puts in the proper 
crease. No tailor bills. No bother 
It has an improved hanger for coat 
and vest, and contains a compart- 
ment for slippers, sboes, shoe polisn 
and other things. A low seat as- 
res an easy position In lacing shoes. 
This chair Is a handsome piece of 
furniture ; in quartered oak, golden 
finish or birch mahoganized. 








PRICE 


ONLY $12.50 


Freight prepaid te any 
point in the U. S, 

An illastrated, 
tive folder tells uy 
it and contains the 
astic endorsement of gentle- 
men who are using it. Fold- 
er sent on request, Address 


Central Mantel Co. 


Sole 
Manufacturers 
1212 Olive Street, 
St. Louisa, Me. 
AGENTS WANTED 























In sending out their last specifications for 
gasoline engines for West Point, the = Ss. 
War Department required them * to be 

Olds Engines or equal.” This speaks vol- 

umes for our engines. !t means they excel all 
others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
and are so simply and —— = that it re- 
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Repairs Practically Cost “Nothing. 

Send for a catalogue of our Wizard Engine, 3 
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Oil extracting apparatus, V. D. 

Oil separator, W. D. Williams............. 
Oil tank, C. H. Henzel...... 

Ore concentrator, M. 

Ore feeder, N. V. Fitts.........- 

Ores, concentrating, Ww. M. 
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Oven, gas, Keep & Maul............ 
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Padlock, Townsend & Johnson 
Paper. machine for surface fir 
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Pasteurizing apparatus, N. F. Basen. .-. 806,025 
Paving a a machine for manufactur- 

ing, W. WOHNE ce cicviccccsecsocs 804,990 
Peat rying sohene, Cc. A. Sahistrom chinenew 805,080 
Peeling machine, tomato, D. Marshall... ... 805,360 
Pen, fountain, J. Holland ................. 804,847 
Pendulum beat adjuster, W. M. ‘Johnson. 804,859 
Phonographs, returning device for, 8. Farb. - 805,417 
Piano action flanges, attachment for, Cc. L. 

MEE. cnc ccdvccsecvccces . 805,208 
Piano player, pneumatic, BE. N. Dic ke raon. 806,347 
"ick, miner’s, D. J. Andrews............. . 804,998 
Pineapples, machine for treating, G. W. 
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Planter attachment, corn, L. Lin . 805,083 
Planting and fe rtilizing potatoes, * ” machine 

for, J. G. Hirsch ...... ‘ .»-. 805,063 
Plate lifter, O. Goodwin .808,3 421 


Pliers, bending and shaping, J. 


Plow, P. Matthews ......... 
Plow, reversible disk, M. 
Plow, sulky, J. 8. Zant 

Plumb bob, 'C. J. Hedlund 
Pneumatic 


ee . . 895,168 
Porcelain and similar ware, apparatus ‘for 

molding, E. G. Kastenhuber 805,209 
Post anchor, T. E. Templeman...... . 804,900 
Power controlling device, H. H. Williams . 806,299 
Power presses, riveting attachment for, H. 

J. Hinds .. . 805,360 
Preserving compound, G. E. Grenard. sans 805,285 
Printing machine registering device, Ww. H. 

WOOO. sds cccccnccantoaseses : -+-+ 806,172 
Printing purposes, preparing zine and alum- 

injum plates for, E. 0. Schmie 805,031 
Pulley and the like facing, J. T. Sappen- 

Ree Ragar ais apatns amb nehbeucd 56bso8 804,982 
Pulp scree n, ‘centrifugal, J. W. —_ ker..... 805,426 
Pump, ae & English ..... 804,834 
Pump, ¢ PEED 966 chide cvéscocessa 806,313 
Pump, Tl Mn Je ee rrr 805,019 
— hand operated, W. H. Jordan....... 805,206 
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ty air - 805,000 
eS. “engine, Davis & Kin 805,267 
Punching machine, automatic, G dd & Je n- 

ror gb Ode CONS sc wHeeacnené 805,192 
Rack. See Clothes rack. 

Madinter, Te. WrisGG occ cscs cccccescccscces 804,926 
Radiators, drying ~_ and foot rest for 

SOU. ls Ais. CIR: nas s 6 doecceses . 805,240 
Rail, electric, L. Seetnherger Récgtocesogees 805,166 
Rail guard, third, Hickerson & *Phal PREV 805,062 
Rails, sleet cutter for third, Dunbar & 


lagher & Gillett 
J. W. Wa 


Railway rail joint 
Railway rail stay, H. H. 
Railway switch, C. W. 
Rallway switch, J. Waite 
Railway switch, G. H. 
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Railway tie, W. A. Austin .. 
Railway tie, J. L. Catlett .. 
Railways, staff system for <« 
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enall ....... ° ane 
Regenerative muffle furnace, W. R 
Register, H. J. Eisen ............. 
Ringing key, FE. B. Craft 
Riveting device. F. Sheppard . 
Rock drill, W. J. Ertle..... 
Rocking chair, F. Kobn 
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NN. Sarai tah cde dRCMAES b9 CiaGs 480 Kab 805,124 
Railway block and despatching system, Gal- 
-- +++ 805,419 


“en ag 2 the 
T. H. Pat- 


. 
Miller. ° 











Walker & Peacock .......... * 905,391 
Rotary engine, N. R. Smith > 805,164 
Rotary kiln, Logan & Simmons............ 805,213 
mae —_ leather, attachment of, C. L, 

N apes sk $4 anit otis dupe e Ram 804,853 
Rubber t to le ather, attac hing, c .. 804,851 
Rule and li+vel, combined folding ae "a 

OED cnc ccbaseasessevecesedscceesestee 805,348 
Saddletree, gig, J. “MeGuire es ovecesccedase 805,314 
Safety pin, H. RB. Sargent ...........-.00¢ 805,160 
Sand blast, E. P. Reichhelm............... 805,029 
Sanding and polishing machine, E. Tyden... 804,002 
Sash lock, F. 0. Andrews........... +++. 804,004 
Saw and scriber, combined hand, H. C. 

STP eer er re 805,022 
Seale, combined spring and lever, ( H 

BEORROOE «oon ceccccvrcvecscccsscccsccers 804,947 
Scale, computing, 8. J. Austin ............ 804,915 
Scale, spring balance, W. H. "Acmdusben ss S804, 885 
Scale, weighing, A. W. Barnard .........- 804,938 | 
Scraper, soot, A. H. Blackburn............. 804,921 
Scraper, wheeled, ee Se 805, 258 
Sereen striker or agitator, Johnson & Col- 

ling .. ces cockseaye 804, 858 
Screen valve, " self-cle vaning air, W. T. Sears. 805,237 
Scrolls, mac meal for the manufacture of, 

M. Pembro Paeeabeseee - 2+. 805,281 
Seal, bottle, J. Wernttz ed 805,048 
Seal for boxes, etc., E. . 804,825 
Seal for boxes, bags, etc., E. . 804,824 
Seal press, ratchet, E. J. Brooks 805,257 
Semaphore signal, R. Herman ...... "806,291, 806,433 
Shaft coupling, R. H. Rice.........-..+++-- 806,232 
Sharpening edge tools, device for. J. D. Yow 805,382 
Shears, tension device for, M. A. Mihills. 805,219 | 
Sheep hook, A. G. Adair.......-...+-:s000+ 804,910 | 
Sheet holder, loose, EB. C. “Washbu panic aee 805,393 | 
Sheet metal, making oxid coated, A. Ridd,.. 805,005 
[Sheet .— and feeding mechanism, C 

Ravenesee heen oe 805,098, 805,009, 805,158 

Shinsie gage and clamp, G. Reed.......... 805,004 

Shoe form, J. A. Niles...... cscseeeeeece 806,379 | 

Shoe polishing machine, J. W. Osborne..... 804,878 | 

Shoe tree, J. E. Baker ee 
Shoe uppers, forming and cutting, w Kenn- 

.. 806,075 


gott 
Shoestring fastener, 


8. F ishe ee 800,275 
Shutter fastener, A. B. Landis 85,210 
Shutter, rolling, J. Cabill .......... cveee 804,929 
Sign, illuminated, Elliott & Lucien......... 806,358 
Signaling system, J. E. a aeeees 804,819, 804,820 
Signaling system, P. Winsor ..........-- . 805,108 
Singeing machine, H. D. “Gppenheianar ne eens 805,150 
Sled. ©. DB, Dorward... . 00. cccnscsccces 805,279 
Sleighs, apparatus for portable, A. K. Rams- 

GOED occ ccec desc gecsscvesevesccccsccrece 805,318 
Slicer, cabbage core, R. Zastrow. 805, = 
Slime separator, ore, E. Hedburg 804,84 
Slime treating apparatus, E. Parrish. . 805. 330 
Sound conveying apparatus, R. A. Anthony . 804,995 
Spinning and winding yarn, machine for 

simultaneously, A. J. & H. A. Foulds... 805,120 
Spinning machine, 8. Shackleton ... . $05,238 


Spinning ring polishing spparatus, Pp. i. 


Thomp@on ...-.-se-seeeee 


Spinning vines, polishing, F. H. 


Spooling machine, Cowles & P< 
Square, D. B. Lynch 
Square, folding try, J. 


Stamping machine, metal, 

Stapling machine, e 

Station indicator or mages, 
Potter ........«..- 


Steam and hot water heater, J. ¥. 
exhaust, ae 


Steam, apparatus for utilizin 
BP. A. BEGGD oo. -ccccseres 
generator, wick, J. V. 
trap, 5. Beav 
wheel, J. W. 
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H. Daniels. 
Stairway rod fastener, J. Mallen... 
F. Sporer.... 
J. Kennedy 


mounting apparatus, C. 8. 
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Frost. 
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Poplawai.. . 804,973 
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EVANS VACUUM CAP C0., 1212 Fuilerton Building, ST. LOUIS, U.S S. A. 


Appeals to Men of Fine Habits in Dress. 


It is particularly elegant and casy-fitting. It ls made 


of the 


remarkably elastic Spring Needle fabric. which is knitted on 





machines of our own i i and 
culiar elastiaty is the source of the utmost 


COMFORT AND SATISFACTION, 


This pe- 


It prevents the usual bagging and disagreeable non-elastic 


stretch, 
same rich, silky feel and easy, comfortable and natural fit. 
Union ana two-piece suits in all weights 
and sizes—silkateen, cotton and wool. 
Handsome Rooklet on request, 


COOPFR MFG. CO. 





Coeper’s underwear from first to last maintains the 
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All Languages in any Style of Type on one 
and the same Machine. 
Any width paper may be used op the Hammond, 
VISIBILITY is NOT a NEW FEATURE with the 
HAMMOND. It HAS BEEN a VISIBLE WRITER 
for 2 years. WAS THE ORIGINAL. 
THE HAMMOND TYPEWRITER COMPANY 
New York § Sales Off Olfice, 167 Broadway 


CLASS PINS 


From our factory direct to 
you. Wesel! Clase Pins and 
Badges for Colleges, Schools 
and Societies; also Society 
Emblems and Jewels in Ster- 
ling Silver and Gold. Send 
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For Home, Store and Street 
We also manufacture Table 
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Ridpath’s History of the “ne Worl orld 


LESS than DAMAGED SETS were ever sold 


We will” name rice in Sirens Haters to thee 
sending us the Coupon = Tear the Coupon, 


write name and address plainly, and mail to us now 


e you 
Dr Uldpeth te dead, bie work ty done, bat Me jg ne wr 
- wv from his history and to prin 
of more quickly Bg + hate Bg sets would cause 
great to future 


ee arccettar 5 i 


set $1.00 secures 
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Before the cold 
weather sets in 


Get a 


Residence | 
Telephone 


It saves exposure. 

It saves doctor's bilia, 

It means convenience and economy. 
Rates are low. 


NEW YORK TELEPHONE CO. 
15 Dey Street 


$5.00 Water Motor $3.50 
irae a 





antes. Attaches to = For 
polishing and ning For runnin 
all kinds of light’ 1 machines. Larges 


and most powerful faucet motor. Out- 
it includes emery wheel, peting wheel, 
pafleg and Fe Money 
funded i afact« actory. Book’ et 
Secor delivered anyw in time 
Thristmas. Order now—bdefore price 


MORTON MFG. COMPANY, Dept. C, | 
130 Fulton Street. New York. 


Roa relghting Traction Engines 











Over 200 in use on Pacific Coast alone. Siberia, 
Spain, ga Central America, Sandwich Islands 
ha 


vet 
fengince 1to Horse-power. Wood, Coal, or (i) 


a Hauls so tons, takes grades 5 to 25 per 
cent. pacity each car 16 tons, 


THE BEST MPG, COMPANY 
San Leandro, California | 


Codes, Western Union and Medel. “Catalogue No. | 















WE ARE SELLING 
oe = 


peas a | 
and Gasoline Bngines 88 to 1% 


We undersoll all. Catalog free. Want ageats 
OHIO ELECTRIO WORKS, Clev ciand, 0 
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| Swinging gate, C. 
| Syringe, 


| Ticket, 





B. H. Brown .. 

Siebring 

Switching device, automatic, J 

4. J. Brin 

Syringe, hypodermic, J. W. Na 

able, Melin & Johnson 

Talking machine 

Kershaw 


Sweater, 


| Talking machine sound m odifier, C. BR 


Tap, expanding, G Burley 
Target, A. L. Hoeckett 
Telegraphy, 
Telephone exchange 
Telephone exchanges, 
~ M. G. Kellogg 
Telephone signal system, A. R 
Telephone system, multiple 
Dosmer 
Telephones, electric 
device for, L. J. Fletchall 
Zotescony . R. A. Anthony 
Tenon forming machine, 8. R 
Terret, harness, J. R. Potts 
Textile fiber material, 8. Koh 
Thill coupling, C. C. Bradley 
Thimble, 8S. H. Huntington 
transfer, W. CC. Pope 
Time recorders, card frame fo 
Time keeper, A. A. Newman 
Time keepers, 
Newman 
Time keepers, check rack and 
A. Newman 
Tire and rim, vehicle, W. ¢ 
Tire for wheels, 
Tire, resilient, C. L 
Tire, spring, T. Ware 
Tire, vehicl A. J. Slade 
rires 


Ireson 


Transportation unit, 

Trimming and weeding 
Flugan 

Trolley. cable, J. B. Boyle 

Trolley switch, electric, Negle 

Trolley wheel, Broadbent & H 








system for wireless, T. E 
system, M. G 
multiple 


spring, R. St« 


leather wearing tread {& 


marine, W. T 
implement, 


A. De Ford.. 


ssauer ; 
° 804, 965 


repeating attachment, 8 


. 806,076 
King. 805,077 
+. 804,928 
. 800,361 
Clark 805,412 
Kellogg. 804,862 
awitchboard 
84,861 


Hoover S44 BAS 


station, A. J 


805,126 


awitch or disconnecting 


84.040 
SO4 906 


Bailey 


b 


tr, J. & A. Dey 84,954 


cabinet and rack for, A. A 


84,375, 804,376 
.. 805,377 
check for, A 
. 805.378 
State 5 


re 


r resilient, C 


L. lreson RO4 SE 
Tires, protective tread for pneumatic, J. M 
Small 804,892 
Tool, Tacchi & Jung 805, 328 
Tool, pneumatically actuated, R. Temple, re 
| issue .. - 232,411 
Tooth, artific ial, £. L. Townsend ‘ . 805,171 
Towel fastener, W. L. Stevens ° 806,035 
Toy, W. Whitfield .. 804,907 
i ie Mh MEE 660 cegeuhesstces cess cnceeed 804,972 
Tracker board, H. P. Ball.. 804, 822 
Transfer apparatus, H. H. Porter, Jr 804,975 


Donnelly 806,268 
w. Cc. 
. 805, 191 


y - Brown Bs 
e 806,408 


Trolley wheel and mounting MEARS F. N 
Russell 805,006 
Trolley wires, ice remover for, M. M. Wood. 805,400 
Tube. See Boiler tube 
funnel spparatas, J. W. Reno, reissue . 12,410 
Typewriter carriage, C. C. Harting . 806,136 
Typewriter ribbon spool-actuating device, H 
B. N. Diebrow 805,060 
Typewriters and the like, rack for bolding, 
M. Kellogg 805,073 
Typewriting machine, J. Felbel 804,058 
Typewriting machine escapement mec hanism, 
Cc. N. Pay 804,836 
Typewriting machine paper guide, F. X 
Wagner, reissue - 12,412 
Umbrellas and parasols, means for holding 
closed, W. Dorr 806,268 
Unipolar machine, J. E. Noeggerath 805,315 
Universal joint, P. L. Hussey 804.953 
Urinal, C. W. Meinecke 806,312 
Valve, P. Allan 804,913 
Valve, engineer's, H. W. Young 84, 90 
Valve, float, BE. P. Clary 806,003 
Valve, flush, BE. A. Marsh ees ‘ 805,148 
Valve for pagensrasive furnaces, reversing, 

| * gee . -.- 805,024 

Valve mec hanism for rotary engines, gov- 

ernor, O'Neil & Hancock .. . 804,877 
Valve seat refacing device, J. D. Mitchell 804, 860 
Vapor apparatus, leading-in conductor for 

electric, P. C. Hewitt : «esse. 804,843 
Vapor apparatus, starting device for mer 

ecury, P. C. Hewitt .. . «+++. 806,203 
Vault. J. W. Freeman . e . 806,130 
Vehicle front gear, G. Haller . 805,200 
Vehicle prope safing’ mechaniam, J. F. Knowl 

ton ‘ . 804,867 
Vehicle running gear, 'W. T. Hanna 804,046 
Vehicle running gear, Martin & Stewart . 806,310 
Vehicle steering device, motor, J. W. Eisen- 

huth 806,274 
Vehicles, lever mechanism for motor, Pack- 

ard & Hatcher . 804,971 
Vise, bench, Hanimann | 806,013 
Voltage regulator, BE. F. W. Alexanderson. 805, 253 
Voting machine, 8. Loe 961, 804,962 
Voting machine, J. P Paynte r 806,230 
Voting machine party selec ne mec hanism, 

Loe .. . . 804,968 
Wagon box rod, J Ga Rieff 806,323 
Wagon standard, W. EB. Snodgrass. 806,034 
Wall, retaining, W. H. Ferguson ote ewe 4,930 
Warp stop motion mechanism, E. Guilbert... 806,133 


Warping and beaming machine, J. M. Taylor 804,987 
" , po 


Washbench, combination, A 





Watch guard or paetee tor, F. E. Mead.. 805,218 
Watchcase Sap ndant, L. P. Roerig 805,223 
Water purifying Rao J H McDonald. 805,374 
Weather strip, C. C. Bowers 805,115 
Weaving diagram and making ‘same, I. 

Dn sx des cetn ods .. 805,244 
Weighing and lifting device, J Ww Davis. . 804,982 
Weighing and price computing machine, W. 

A. Dickmann .. 804,853 
Weighing apparatus, automatic, J 

pard . oe 804, 880 
Well screen, M. B. Layne 
Wheel, H. H. Porter, Jr 
Window, H. C. Smith bbe ceencee 
Window frame, M. Brown 


Window screen, N. G 





Bath-room fittin, 
Rattertes, dry, 


aR pate 


Sliver & Co.. . 
Yational Carbon Co... .47,768, 47, 





Wire, barb, F. C. Carroll..............- ee 
| Wire feeding and measuring device, D. H. 
er py ype 806,061 
Wood. apparatus for. treating ‘resinous, EB. B. 
Dt heheh avdlobses444k 660esecene0e8 806,174 
Wood impregnating apparatus, Lowry « 
Bernhard 806,214 
Wool, hair, bristies, andd other material, 
cleansing, scouring, or removing oil and 
fat from, A. Born .. , ee FC 
Wrench, C. B. Cunnius .. 804,831 
Wre ich, C. Garrison .. 804, 838 
Wrench, R. W. Jackson 804, 856 
a SS Se A er 804,932 
Wrench, Bolsinger & Bowen 805,408 
DESIGNS 
Automobile body, A. R. & F. 8S. Welch...... 37,603 
ag, hand, M. J. Wolf ‘ ey 
Har fixture, W. C. Huss 37,688 
Casket handle bar, O. MeCarthy ~ssee+ 87,006 
Casket handle socket plate, 0. McCarthy . 87,605 
Casket name plate, O. MeCarthy............. 37,604 
Coin actuated machine casing, A. A. Caille 
CL RE er Freee 37,687 
Fabric, printed ‘te xtile, BE. B. Vandergaw..... 37,008 
Fabric, textile, G. George .. oceans -.-+ 87,007 
mscemem bin, EH. Meander ........ccsscccscces 37,689 
Mat, A. J. O'Brien . 37,684 
Nebulizer, A. C. Exgers . 37,686 
Plate or dish, B. BH. Walter...............0. 87,081 
Satchel or bag handle, & i Buchhelmer.... 37,682 
Sink, B. C. Stover . 87,600 
Thimble, H. A Wethm avees 37,680 
Toy aerial flight, M. "Allington -.«.+ 87,685 
Washetand, J. A , UF. pesebede 37,691, 37,002 
TRADE MARKS. 
Dateass, 2. Ti Bae oo ctindness acces 47,787 





Reef, preparation of the preteate of, , Fairehiid 


Bros, & Foster 
sone. =" shoes, 
‘rump Shoe © 
ae, pa dy phy “ilippers 
Hutchinson Ce 
Brick, fire 
Broome and whisk brushes, 
Broom Manufacturing Co. 


Ne when Fire. Buck Co. 





ra, » leather o of, Clark- 





Southwestern 














The Cronos" 
Latest 14 


All the moaern features refined to Rambler simplicity, 

Motor—Four-cylinder vertical, 20-25 horse power. A triumph of 
accessibility and structural design. Valves opening into center of 
explosion chamber, ensuring quick clearance. Rambler throttle con- 
trol, automatic lubrication, silent muffler without back pressure. 

Safety Cranking Device—by which motor is started without 
possibility of back-firing. 

Transmission—Sliding gear, three speeds forward and reverse, 
with large wide gears running in oil. Bevel gear drive. 

Wheel Base—106 inches. 

Frame and cross members, pressed steel. 

Brakes—Two sets, one on driving shaft, the other on rear wheels. 

Body—Highest possible grade with ample seats 

Price, including full equipment of tools, lamps, horn, etc., 
Advance sheets giving full information at your service. 


Thomas B. Jeffery & Co. 


Main Office and Factory Kenosha, Wis., VU. S, A. 





$1,750. 


Branches: 
Chicago, 302-304 Wabash Ave. 
New York Agency, 134 W. 38th St. 
Agencies in other leading cities 


Boston, 145 Columbus Ave 
Philadelphia, 242 N. Broad St. 
Milwaukee, 457-459 Broadway 


San Francisco, 
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Just Published 


The Scientific 
American Boy 


By 
A. RUSSELL BOND 


320 Pages. 340 Illustrations. 
Price $2.00 Postpaid 





12mo. 


a de number of diversions which, aside 
from affording entertainment, will stimulate 
in boys the creative spirit. In each instance 
complete ractical instructions are given for 
building he various articles. 


q The needs of the boy camper are supplied by the direc- 
tions for — tramping outfits, sleeping bags and tents ; 
~ such other shelters as tree houses, straw huts, log cabins 
and caves. 


q The winter diversions include instructions for making six 
kinds of skate sails and eight kinds of snow shoes and skis, 
besides ice boats, scooters, sledges, tobo gans and a peculiar 
Swedish contrivance called a “* rennwolf. 


q Among the more instructive subjects covered are survey~ 
ing, agging, heli phing and bridge building, i in which 
six di erent kinds of ridges, including a simple cantilever 
bridge, are described. 


q In addition to these, the book contains a fongs somber of 
misce ous devices, such as scows, canoes, yachts, 
windmills, water wheels and the like. A complete table of 
contents sent on request 
MUNN & COMPANY 
361 Broadway ~scrritic amenican’ New York City 
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——: , Brooms, brushes, whiske, and dusters, Lee TURN YOUR SPARE 


J B nd Duster Co, .......-cseeees see * 
“These two I use daily.” room and Duste’ 41,826 













Brushes and ermshes. 2 applyin fluids to 


surfaces, lather, Rubber a Celluloid TIME INTO MONEY 


ARNICA seen alot eittien cok” dak thine ' 
canna “eweetine ‘ “te Sek thaceeeuve i SPORE « 47,825 q we'll show you how to add : 
Tooth ap treeer ey dlee rex on ss - 41,828 | $500.00 to your salary next year 


Co. 
ng. ~eewzeckaptiany sin _ 42s5| by working an hour or so evenings. 
Cc ton i le « : 
Stee = and evendos, Chereh & Dwisht Oo... pica Represent us locally in the sale of the 
CemSnt preparation for coating ‘metale and” 6s KEYSTON E 93 
other surfaces, Toch Bros. .............. 47,842 


Chemica) tarlee i 8 for washing and bath- 





Soap 


Is antiseptic; 
reserves while it 
beautifies. No 



































ing, Char EB. Sholes Co.......... - 47,810 
spilling or wast- Gigarn "tee f Rotors occ “: ite CHEMICAL FIRE EXTINGUISHER 
convenien ay, Philadelphia Clay Co..... +. 47,839 > 
an a 1. Coats, vests, and trousers, boys’ and men’s, the best method of fire protection 
and economica 
ee vera a “aeeigned & Co... est oh ao oe 47,76) t d i 
mmpourds designed to cure ne rvous debility, y sed. 
Al at omeiits c Peat —— > sched 4133 é5e0b ae 47,778 rh evi fi h 1 . libe 1 Ample reserve energy 
a ‘onduit = electric conductors, flexible, 
ONG’S Alphaduct Manufacturing Co............ 47,786 € pro t on cac Sale 1S i1bDeral. enables the Cadillac to go 
STR —— endless be me, oe mie 'y Manutactur- ann The work is dignified and easy. Po = ae 
Arnica Jelly (Carbolated) Copper, Baltimore Copper cating os W : f : l name ead 
|S te RI TIES 5 38, 47,760 rite at once for particulars. Renahent G900s Teast e. wtih 
Keeps the skin free from roughness Corsets, E. C. Weeks .......-....-. 47,757 Ligh onring Car, 060s Gute; Decrtettoter tan tar, 
one Lowy oy 8 Nothing by =z! bg Cotton piece goods, Tre’ moat wi ai Mills 0 47.84 - JAMES BOYD & BROTHER $3,060; @, bey 
sunburn or chapping; aiso fo . Cough cure, Kickapoo Indian Medicine Co.... 812 CADILLAC AUTOMOBILE CO 
bruises, burns and all eruptions. Dentifrice, Jennings Co. ...........+2.+-006 47,802 Mfrs, of Fire Protection Equipment 
Keeps the skin soft, smooth and del- Dolls, B. lfelder . SC pin ae ks ae die weno 47,821 18 N. Fourth Street | __—_—_—«*Palladeliphata 
icate. The collapsable ane tube is ae = ae oy pipes and tubes for, Pe —— a 
convenient and unbreakable. ety Armorite Conduit RPP p Write 
Take it with yom wherever you £0. ——_ wae Chamberlin Cartridge oné Tur pe to-day MOTSINGER AUTO-SPARKER 
If your druggist hasn't tt— ives Flags and banners, United Society of Chris- 
Sent postpaid on receipt of 25 cents, Frou ERMC MOE eo eee cee 47,816 Gas Engines without fi pancainne 
jour, vtato starch, and dextrin, potato, jo other machine can 
Cc. H, STRONG & CO. Norddeutsche Kartoffelmehl-Fabrik mit agony cweed by 
CHICAGO Beschrankter Haftung ................++ 47,704 ed rar ay. hasten! 
Games, card, Parker Bros., Inc.............. 47,834 whatever Pompe oad wak @ : 
- ne Glue, Cudahy Bros. Co.........-+-----.....-5 47,847 rk. Water and dust-proof, 
Hats and baadeaux, B. V. Rosemond......... 47,754 5 
Hats and caps, John B. Stetson Co.........-- 47,775 | MOTEINGER DEVICE MFG. 
L U. 











Hoes, Kanawha Implement Co. .............. 47,803 for 14 Main Street, Pendleton, Ind., Pre 
OOSE ea | Hooks and eyes, De Long Hook and Eye Co.. 47,754 | mation 
worse se “=. score, Seaee S. bdevedacsed 47,815 eaeanceN 
| Hosiery, New pany Hosiery we eae ’ 
PERPECTLY || Ink. dry, Hill's Ink Tablet Co... A Desirable Holiday Gift 








Flat 0 enin | Lard, b, lees componnte, ginllow, and DRAPER’S 
x | a nda ros. Co. *s.b0e 
P § seen, geen te thee OO 4 Recording Thermometer 
AND | Lights, bulbs, and globes for incandescent and Traces a correct and 
8 If-| d j } are, Fostoria Glass Specialty Co.......... 4 Ls of the tem- 
e naex ng Magazine, monthly, National Metal Trades 8 graduated week) 
wt sieeenieii ies RR ER ORE Ee PSS pe RS 4 Kinde in tw ton sizes, and “standardised 
Geshe, sents beekn, Malt extract, Federal Brewing Co............ and fully oa Also re- 
ae ledgers, meter Mattresses, pillows, cushions, and hassocks, cording w instruments. | 
Pooks, engagemest books [ dente BOO. recsccessccrses 47,830 to THE ORAPER MFG. CO, | 
and all forms of records which should be kept in convenient, ical compounds for diseases of th rino- 
accessible form. Better than any card index. These “Dnimatic” genital y tm No- Ban o ae is 7 wae sa ” v3 162 Front St., New York 





books are bound in full, genulee, flexivir, black leather, are Medicine, proprietary, L. M. Kazunas........ 
rfectly flat opening and oon ae be Instantly Mineral waters, French Lick Springs ie 
The following sizes sent postpaid on receipt of price: Needles, F. W. Whitcher .... 2.2... 
ft - — | Paints and supplies, certain named, J Voais 
Co. 


“STANDARD” 


Two-Speed Automatic Coaster Brake Hub 




















Bixpixe| = S Carac.or Coven] Co 
USE No. tnx n jor stha| = ree Com. | ng and envelo ete = ao wheeling a 16a, otmtnanes the ra went alli 1 Gel : 
Vest Pocket 2 2 x4 | 90.85 Paper and envelops, writing, “Marcus Ward Our little ttle "booklet tel tells ail about tt it ina. ‘o rite 
cat Pocl Hele igre: | 190 OO. ois noone spe oss na nsanar tess occ cmesiast THE STANDARD COMPANY - + Terrington, Coun. 
Coat Pocket 6 6 x3% = 1.99 Paper, felt and sheathing, W. H. Rankin Co. — one 
Bie a pst teeaxl | 4 Hes Pepper sauce, D. C. Danove.........+..00+s- 
Ps M te | 74 x 4K 195 210 Photographic paper, Defender Photo Supply 
Desk . ul 1 x Bs 19 2.90 GDRs “sev cbdcccdccdgn sd bbce segs seessese neces 47,758 
—_—_—— — || Pianos, comprising pneumatically controlled 
19 other sizes carried in tock playing mechanisms, Molian Co. .......-. 47,765 
Stock ruling: Quadrile, Unraled, Dollars and Cente, Faint Lines Plaster of paris, J. B. King & Co... .47,828, 47,824 
Double Entry Ledger and 4-Column Price-Book Ruling. Preparation for asthma, catarth, ‘and aimilar THIS HANDSOME 


Send for samp sheets and complete cutatooue of las gest Remedies, 
} ye, Murine Eye Remedy Co.. 
line of loose-leaf Geviess tn the sor Remedies for diseases of the stomach 
Sieber & Trussell Mig. Co., 4002 Laclede ng St. Louis bowels, Sultan Drug Co. ...,.....s.-5.++: 
; oengtr for bleod dyscrasia, Strong, Cobb & 














GIBSON PROOF 
FREE 


Printed in two colors on fine plate paper, 
size 10% x 14%, and ordinarily sold 


| memoay for certain named diseases, Patton 


You May Have a | Salt, ey By Ee ‘edeite iit ba: ieee 47,806 


‘7,770, 47,771, 47,793 
Patent— (eee, Wats Oe ic craks, dread nes nh eaake 47,783 
Salve, Kickapoo ‘Indian Medicine Co........-- 47,811 
Sheetin and a Easle may Mills. 47.772 
but not on this charming young lady. Shoes, leather, C. M. Hapgood Shoe Co...... 47,792 
Starch, BE. R. Durk mS a 

47,748, 47,744, 47,790, 47,800 

Steel, Crucible Steel Company of America 
47,795 to 47-797, D Y-rg 












Shores, Oslo Menathebuttng BOvé cess deus ove “5 7,819 
anning a ye mee extracts of woods a . + 
barks for, C. A. Spencer.........+. +++ 47,809 for $1.00. Given free with the 
Tea, Francis H. Leggett, & bncvbacevescsans 47,759 
a. Stewart Brothers Co... ..........s0.-0- 47,781 COrymGnT 1806 BY F. F. COLLIER & Som 
rmometer tubes, Buffaio Dental Manufae- 
STING GO. occ con cscussaccgencwsnevarseee 47,788 A Study in Pastel 

Tiles, Barrett Manufacturing o san 2 vedeikee 47,818 
Tonic and blood purifier, A. L. Smith........ 47,808 
Tonie and digestant, stomachic, “Rehlotierbec 

Foss Co. - 47,779 
Varnishes, American Veente Co. . 47,755 td 
Vinegar, Wm. Hennin a - 47,767 
Wagons, Coquillard Wagor om Works, Ine. - 47,704 e UuUXE 1 10 
Washboards, American Washboard Co. .....- 47,782 
Watches, Elgin National Watch Co.........- 47,820 
We, ts SE in ScD bones cctccécasetane 47,738 
Whisky, D. Brunner .................. 47,739, 47,740 0 the 
Whisky, Chas. Shaffner & Co.......... 47,741, 47,742 
Whisky, S. & 8. H. Freiberg...........+.+-- 47,746 





Whisky, Fresbone. Meyer & Co... ....+++2«0.- 47,747 
Whisky, ‘agnus & Co........... 47,751, 47,752 GIBSON NUM BER 
LABELS. 


“Caseara Jellettes,”” for medicine, Missouri 











“hemic BR ea sald eiara date eae Oe aeiee 12,494 
“Preene-em Pickle.” for pickle eomgennte, 12.488 
. eller MW, ceteeseesseereessessene ' 
"Gate Gara,” for sadicing, 3.6. Ht Gare” 15.0 Although 100,000 extra copies of Collier’s Gibson Number 
RT Ey aimee were issued, they were immediately sold, and the demand 
' coat ine ae hank MerecEene nes 12,497 
“ainjarail Dropa,”* for candy, W. Ti. Simmem for additional copies necessitated publishing a second 
~Pneumo-Grippe ‘Gare,"* tor’ medicine, J. HL edition. As Mr. Gibson has discontinued pen-and-ink 
NPM caine sb o-hyo.0 bag dueee 006.006) Vas enres 12,496 > h | Gi be N be ry t he 
| “Pollack’s "Perfect," for  stogies, Pollack drawing, this is the last Gibson Number ever to 
NEITHER HAVE YOU A PATENT Ce 2S ypc ei i ee ROR IEOR 12,490 d i] of 
on our ideas for the decoration of cozy and Bo- | Beer Oe nage —_ Drops,”’ ood 12,408 published. It embraces the largest an best co ection 
hemian dens, but five cents will bring them to ‘‘Salada.”" for tea, P. C. Larkin...--------++» 12,486 Gibson’s drawings ever published outside of book form. 
- e anama le 


. k for the Blue Booklet on Den Work. | 12,491 
gon. Ask for the Blue Boskist on Dan Work. | Cigae WB oss sirastcasoaey aaa ae Being an Edition de Luxe, it makes a souvenir of permanent 

















TWO DOLLARS will bring our Special | value. If referred, the drawings may be cut out and ~— 
 aagrenprenntiganksrdnag Aatepearsoin pe ag PRINTS. framed, as the issue is printed throughout on heavy plate 
ing the above, beautifully reproduced in colors. d 
Th , : ce ‘‘Raron’s,”’ for Welsh rarebit, S. Baron....... 1,487 paper. With each copy 1s inclu e a separate artist’ Ss 

¢ assortment consists of the following: “Cook's Pride.” for roasted coffee, EXiward ess f of ’s h id. hich di 7 Ne “fos $1 pn 

Westen Tea and Spice Co..........+++++: 
Three delicately tinted reproductions of “Libe rey OM. tor a liniment. 8. A. Yelmgren 1,488 proo or a gir s € waic ordinari y sels 
one yrony 4 exquisite water-color paint- ae Mes *, pepaae, " for men’s apparel, > 
la we? penand ink studies, heavy ranged “Peorions for ot water Seniors, J." Me: 5", 
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and leave the verdict to you. “After you enw UL. this ran, 
if you ral satisfied in every way, pay Agent $14.00 and 
and you become the possessor of the best range in the work 
for the money. The range has = ee 8&inch }ids; 18-inch oven; 
gallon reservoir; large warming cl’ set; top cooking ser- 
is oan 4 a reach you in perfect order. 


Sipping wale Thousands in use and eve 
ving Satisfection Write for full descri 
testimonials. 


WM. G. WILLARD 
bs 


CHESTNUT ST REST ST. LOUIS, MO 


one of 
m and 





Opaque Projector : 


te ap 2 en wa 


wat: lors. Send for clreular. 


Williams, Brown & Earle 
Dept. 6, 918 Chestout St., Philadelphia, Pa. 





Caliper, a ‘Divider, a Seratene Edge, an ie le 
a Try Square, « Center Square, an Augie 


We Want ee wap on op ee alee 
of new 

ep be pe tnt 
tts class. 


best ware 
emi en eon od Supa 


Suite” ‘O16A oe Building, Chicago 









a es eS ze 


Edge, a Depth Gauge, 
Protracter, a Center 
mage and many others too numerous to mention. 
Takes ai] measurements within its scope, accur- 
ately and quickly. 
Made of superior steel by expert mechanics, 
oe or expense being spared to insure ab- 





accuracy. and p 
man will find use for it under all circum- 
stances. Comes enclosed in a neat jeather- 
ette case with metal trimmings 00 as to be 
conveniently carried in the pocket. Here isa 


SPECIAL OFFER 


READ IT 


ities 
e 
make you this 


every month for See 
fen x" we will refund your money. 


THE PRICE ,PYROMETER 


) eer mie ot Sree 


acy ee 

paces: 

eT here ban, Glonttnds 4 - 

INCREASE YOUR cout y 
Br Open avert we of | 

all about plncopsiog ‘ - 
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